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INTRODUCTION

"'he primary objective of Project imX was to prepare a DoD-
wide scientific and technical thesaurus. The Project officially
began operations on 13 December 1965, and although its work was
essentially completed on 31 May7 1967, a sall element remained
activated to monitor the printing and primary distribution and
to prepare this report as well as to handle termination matters.
The reasons for a DoD-wide thesaurus, the establishment of Pro-
ject LEX, its organization, managemnt, philosphy, and opera-
tional procedures, Its joining hands with Engineers Joint Council
and the resultant publication of the Thesaurus of .gnineering and
Scientific Terms are discussed along with some describing sta-
tistics. Appended to this report are documents which provide
Immediate reference and are pertinent as matters of the final
record.

The author gratefully acknowledges the assistance of
Ws. M. Louise Flemn In compiling much of the material and
preparing the report for publication. Also acknowledged is the
contribution of Mr. David S. Weaver, Engineers Joint Council,
who prepared the detailed printing specifications from which
the programs for computer controlled typesetting were prepared.
These appear in Appendix 8.
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IIPRECEDING
PAGE BLANK

TlM OONDUMMAY THEAURUS

In recent years a large number of contemporary thesauri
have appeared. Their appearance has been concurrent with moves
toward automation of information storage and retrieval systems
and born out of a realization that if humans are to make use of
the many increased possibilities of machines in the information
business they must also discipline themselves to some degree in
the manner of usage. This is somewhat contrary to the often
heard comments that the machine should be *he complete slave,
developed in such a manner that the long established customs and
even tenor of humans can continue unchanged. Such is not quite
the case. Whether admitted or not, to apply mechanized techniqr..-;
effectively to library type functioDs and the transfer of infor-
mation, human beings must make certain changes and perhaps foregt.
certain freedoms with which they have long been accustomed. It
could be that this effect is only tentative, but it seems to be a
bridge that must be crossed in the evolution toward advanced
systems in the automation state-of-the-art. The thesaurus
approach to the dealing with subject matter and the subtlties of
normal langmage attempts to ease this transistion by providing a
degree of control over previously established terminology and at
the same time leaving itself admissible to change and growth.
Hence it may be thought of as a close relative of both classifi-
cation and subject heading systems as well as to unit-concept
principles.

Perhaps the prominent difference between the present I
thesaurus pattern and other styles of term or word listings is

in its heavier emphasis on uniqueness of terms. This factor
is highlighted in increased efforts to reduce ambiguity in the
overlapping of meanings and to clarify the use of synonyms and
homographs.

The general objective, then, has been to arrange the main
thesaurus terms in such a way that they represent single con-
cepts and then to form a guide or road map for the user through
a system of generic displays, cross referenceR, and indexes.
These processes and how they have been treated by Project ILE
will be dealt with in the paragraphs which follow.
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* TE NEED FOR AN INTERDISCIPLINARY THSAURUS

In 1958 the former Armed Services Technical Information Agency
(ASTIA) - now the Defense Documentation Center (DDC) - took steps
to convert its major operations from manual to automated systems.
At that time there was little precedent for the move and most of
the mechanical techniques for library-type functions were yet to
come. In adjusting to computer operations for information storage
and retrieval ASTIA made numerous studies of its own experiences,
aa well as those of others, and determined that a need existed for
a controlled thesaurus-like vocabulary for subject matter indexing
and searching functions. Hence, in 1960 the Thesaurus of ASTIA
Descriptors appeared and 180,000 technical reports representing
zeceipts back to 1953, were re-indexed accordingly.

At about the same time the American Institute of Chemical En-
gineers (AIChE) began work on a thesaurus and in 1961 published the
Chemical Engineering Thesaurus. It is interesting to note that
although neither ASTIA nor AIChE knew of each others effort until
close to publication, the pattern followed by both was quite similar.

Based on two years of application ASTIA revisee, its Thesaurus
&M published a second edition. Then in 1964 the Ergineers Joint
Council (EJC) published the Thesaurus of Engineering Terms which
broadened the base cf AIChE's lead to include essentially all engi-
neering disciplines.

These were some of the early large cont*mporary thesaurus
ventures. By 1964, thesauri were cropping up on many fronts -

especially in the fields of scientific research and development.
There were several within activities of the Department of Defense
other than DDC. Microthesauri, specific expansions in narrow sub-
ject fields, were becoming prevalent. The problem was that there

was no authoritative guide or convention to follow. Each activity
devised its own format and established terms under interpretations
or meanings that often differed with others. No two thesauri were
built the same way and this fact alone created communication barriers
that inhibited development and use of information network systems.
An important point was that the general objective was the same in
most instances; a language control through thesaurus-like arrange-
ment. The need for uniformity, both in thesaurus format and in
treatment of terms became sharply apparent by 1964.

During 1964, the Comnittee on Scientific and Technical
Information (COSATI), recognizing the need for government-wide

4.



I!i gidance, developed and adopted the COSATI Subjiect CateiorX List*
(SCL). COQSATI is one of the committees under the Federal Council
for Science and Technology. SCL was developed by a sub-panel
headed by Xr. Paul Janaske of the Clearinghouse for Federal Scien-
tific and Technical Information (CFSTI) and made up of representa-
tives from the several gcvernment agencies having research and
development interests. SCL appeared in December 1964. Admittedly,
it represented only an initial effort - but it did provide a start
toward standardization on a government-wide basis. Revision and
improvement in the List was expected. But these steps could not
be profitibly undertaken without experience gained from actual
implementation.

The SCL was purposely made on a very broad subject scale.
Twenty-two major scientific and technical "fields" were subdivided
into 178 "grou-ps." Although SCL provided an immediate tool for
certain management and anneuncement uses, the fields and groups
were far too broad for document indexing and retrieval. Neverthe-
less, it did provide a base upon which any activity could build amore specific terminology.

*Available as AD 612 200 from the Clearinghouse for Federal
Scientific and Technical Information, Springfield, Virginia 22151.
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Si IV.

TOm ESTABLISHMENT OF PROJET LEX

With all of the above points in mind Mr. Walter M. Carlson,
then the Defense Departments' Director of Scientific Information,
decided to move forward with the devilopment of an authoritative
DoD-wide technical thesaurus along with rules and conventions for
thesaurus building. The COSATI SCL was to be used for a base as
far as it proved to be feasible. The Office of Naval Research was
selected to perform the task and implementation took place in a
multiple-address memorandum front the Director, Defense Research and
Engineering to the Secretaries of the Army, Navy, and Air Force,
and to pertinent Directors of Defense Agencies and Assistant Secre-
taries of Defense. The 10-page n.emorandum was signed by Dr. John
S. Foster, Jr., and dated October 12, 1965. The complete memo-
randua appears in this report as Appendix 1. Also included in
Appendix 1 are two supporting papers, one from OSD, Comptroller,
designating the Project as the AssIgned Responsible Agent for
Standard Data Elements in the scientific and technical field. The
second from OSD (I&L), established the Project as Standardization
Project Number MISC-0359. Thus Project LEX began.

The Foster Memorandum set forth the mission of Project LEX,
although it did not provide the name. Briefly. the mission called
for the compilation of a comprehensive interdisciplinary reference
authority for the terminology used in dlescribing the scientific
and technical subject matter associated with such Department of
Defense activities as requirement studies, intelligence estimates,
program planning, budget analysis, research and development, opera-
tions, supply maintenance, and data element standardization.

Three products were called for:

I. A manual setting forth DoD conventions for
thesaurus building.

2. A thesaurus of scientific and technical
descriptors.

3. Recommendations for any changes to the COSATI
Sublect Category List that might become apparent during
the course of the work.

The name "LEX" was chosen for the following reasons:

1. The letters form the first syllable of the
word "lexicon" and a thesaurus is a kind of lexicon.
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2. The word "lex" means law or authority.
This was suggested by the authoritative nature of

the end product, as indicated in the mission
statement above.

3. Another connotation, "in full", is suggested
by the broad coverage.

The adoption of this name proved to be exceedingly helpful
during the course of the work. It soon became identified with the
Project and assisted in communications, alignment of panel parti-
cipants, procurement of supplies and terminology, and even in com-
puter support work. It was an easy code as well as a name. Since
evidently it had never been used, it caught on quickly as a simple
unique reference to the whole effort.

Although the Foster Memorandum provided considerable guidance
for Project LEX, the Office of Naval Research was given wide flexi-
bility for operational and organizational procedures. All pertinent
elements in DoD were enjoined to cooperate in the venture and to
suspend further thesaurus building efforts in favor of concentrating
resources into the DoD-wide task. The Memorandum provided for
assignment of focal point representatives to the Project from Army,
Navy, Air Force, Defense Documentation Center, DIA, and NSA.
Optional assignments of focal points for other elements was also
authorized. Those who were assigned as focal points and their
mission statement as issued by the Director of Technical Informa-
tion are attached as Appendix 2. Direct commnication channels
between the Project and the various pertinent DoD elements was
exercised throughout.

The author of this report was named Project Director and trans-
ferred to ONR from the Office, Director of Technical Information
where he had served as staff assistant.

The Project was seated under the Research Coordinator in ONR.
In the beginning this position was held by Dr. Matthew H. Schrenk
who also doubled as the Navy's Focal Point Member to the Director
of Technical Information. After Dr. Schrenk's rdtirement in Decem-
ber 1965, Mr. Robert J. Mindak in the ONR Office of Technical
Support served as Project Officer.

Approximately 2,500 square feet of office space was obtained
for the Project in Building Tempo "E" at 4th and Adams Drive,
Southwest, Washington, D. C. This provided ample space for 12 to
14 full time staff members, a conference room, and a large working
area for working panel sessions, and working materials. In addition
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to the normal office equipment, large conference tables were pro-
cured for working groups. A Xerox 914 was provided and was
steadily used for small reproduction jobs. A 3M Filmac 400
(Microfilm reader-printer) was installed to afford rapid access
to all information in the data bank (discussed further under the
section on Acquisitions).

Every effort was made to bring the best available lexicography
know-how to bear on the Project as well as scientific and technical
expertise. In general, this was done in three ways:

1. A full-time staff of technical and
experienced lexicographers was either employed
by the Project or detailed to it from activities
outside ONR.

2. By contract arrangements for computer
support, panel leadership, and terminology input.

3. By a series of subject panel sessions to
which specialists in major subject fields were
invited to participate.

The Foster Memorandum provided the mechanism for assembling
the staff. (See Enclosure 2 to Appendix 1). Selection and arrange-
ments were left to the Director and the DoD elements involved. This
required a number of varying arrangements since each situation seemed
unique. Nevertheless, a high degree of success was experienced in
obtaining well qualified individuals for full-time operations. Both
lexicography and scientific backgrounds were the desirable combined
qualifications. It is believed important for this record to list
their names as well as those who provided administrative and cleri-
cal assistance. They are shown below along with the approximate
number of weeks each served plus their "home" activities and other
related connections:

No of Weeks
Name on LEX Activity/Connections

J. Heston Heald 78 Director, Project LEX
Office of Naval Research

Wallace D. Barlow 24 Lexicographer
Naval Material Command

Kenneth E. Breisch 78 Lexicographer
Office of Naval Research

8.



I
John A. Dovel, Jr. 62 Lexicographer

System Development Corporation
FTD, DIA

AJmo S. Dvens 57 Lexicographer

Department of Defense

Terry L. Gillum 78 Lexicographer
Defense Documentation Center
COFATI, EJC, St

Margaret S. Hicks 77 Lexicographer
Clearinghouse for Federal Scientifi•c

and Technical Information
COSATI, EJC

Jane V. Philbrick 30 Lexicographer
Defense Documentation Center

Dr. Matthew Schrenk 2 Consultant and Senior Advisor
Office of Naval Research

Ruth Camp Smith 78 Lexicographer
Naval Ship Research and Develop-

ment Center
NARDIS, EJC

Gr'ce Svift 72 Lexicographer
Department of Defense

lllana D. Banks 75 Clerical Assistant
Office of Naval Research

Cynthia A. Burns 74  Secretary
Office of Naval Research

M. Louise Fleming 78 Administrative Assistant
Office cf-NavLl Research

William S. Mensh 13 Clerical Assistant
Office of Naval Research

Total man-veeks 876

9._



Key to Abbreviations:
COSATI - Comnittee on Scientific and Technical Information,

Federal Council for Science and Technology
DIA - Defense Intelligence Agency
EJC - Engineers Joint Council
FTD - Foreign Technology Division, Air Force
NARDIS - Navy Automated Research and Development Information

System, Naval Ship Research and Development Center
OE - Office of Education, Department of Health, Education,

and Welfare

ORR Contract N00014-C0180 was awarded the ARIES Corporation,
McLean, Virginia to provide automatic data processing support to the
Project. Three supplements were provided the original contract as
increasing amounts of terminology were received and requirements
added. Overall, the contractor placed the selected input data on
magnetic tape, merged this data into preliminary thesaurus arrange-
ment to form the data bank, provided special printouts in the major
subject fields for review and development of the final work, key-
boarded and placed on magnetic tape all terms that were established,
verified spelling, arranged the whole in a system of letter-by-letter
sequencing, checked for completeness of reciprocals, cross-references,
and generated cross-references where necessary, provided printouts
for final manual editorial review, prepared the indexes, and finally
prepared the insert programs and magnetic tapes for electronic con-
trolled typesetting for printing the Thesaurus. These functions will
be discussed further in other paragraphs.

The last method of procuring assistance was through a series of
working panel sessions. These are shown in Appendix 3 and discussed
in detail later under the heading Working Panel Sessions.

1
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V.

JOINT ARRANGEMENTS WITH EJC

Project LEX opened its offices in Tempo "E" Building on
13 December 1965. A short time prior to that, Engineers Joint
Council with headquarters in the United Engineering Center, New
York City, began the task of revising the first edition of the
Thesaurus of Engineerina Terms (1964). Realizing that the two
efforts would move forvard at essentially the same time and would
cover much of the same subject matter, the Director of Project LE
and the Director, Information Services, EJC, Mr. Frank Y. Speight,
met and discussed possible points of cooperation. A number of
meetings and communications followed. Gradually, what started out
as partially unified operations soon matured into a full-fledged
joint project.

No transfer of funds was involved either way. Contributions
from both sides could hardly be evaluated in dollar and cents.
The potential pay-off of a single thesaurus to serve both the
Department of Defense and the engineering coummuity far overshadow-
ed any monetary differences that might exist in the contribution
f•om one or the other. The investments of each in the other were
already great; multi-billion dollar interests were represented.
Improved comunications and interchange of engineering and scien-
tific information that stood to result through a comon vocabulary
were the compensating factors.

The principle documents that formed the joint agreements are
included in Appendix 4. It turned out that there was very little
precedent for joint government-industry publications of this kind
and some very interesting problems arose in this connection. Most
of them turned out to be of minor nature; howsver, the problem of
proprietary rights and copyrights were not so saple. These are

discussed here only briefly.

EJC had received some government subsidy (National Science Foim-
dation) in preparing the Thesaurus of Engineering Terms (1964).
Sales of this publication had been quite successful and it could be
foreseen that updated and improved revisions from time to time might
well be self-sustaining. This was the basis on which EJC started the
second edition. In joining hands with Project LK it became apparent
that sales by EJO might so be weakened by the normal government sales
and broad internal distribution as to jeopardize the self-sustaining
aspects of their program. This was resolved in the decision to give
EX sole rights for sale.

The copyright problem was closely related to the sale problem.

Copyright cannot subsist in government publications. The government

11.
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may hovrver, recognize th!e use of copyrichted material in government
publications. EJC granted to Project LEX the right to use any or
all of the first edition of Thesaurus of Ineering Term, vhich
vas copyrighted. Hence, the statement was agreed uon which appears
in the letter of January 12, 1967, (Appendix 4) from the Chief of
Naval Research to the Executive Director, FJC. It merely informs
holders of the copies prepared for government use that copyrighted
material is inelded sal that its use in the non-copyrighted issue
does not annul such copyright. E& could copyright the issue it
prepares for male to the public provided it recognized full freedom
of use by the governent. With these agreements reached, the Project
became truly a joint one and moved tow-ard publication of a Thesaurus
that vould have identical content for both government and non-govern-
ment users.

The principl4 trade-off factor of the LEX-IJC agreements was
that WJC vould initially provile some 20,000 computer prepared term
work cards (8" x 1l4") from its comuter merge of 65 source vocabu-
laries. Project LZX would then provide the computer processing
required for the remaining work and for the final thesaurus plus
camera-ready copy with a final magnetic tape in linear format. There
were many other tradeoffs as the work progressed but they were gener-
ally the types that happen routinely in a cooperative effort, and, as
indicated earlier it was felt that an imbalance vould be offset by
end product effectiveness. Hnce, as the procedures of Project IX
are discussed in these pages they should be thought of as jointly
involving the efforts of DoD and EJC whether or not such fact Is
stated.

1.I
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ADMMS8RATION

Figure 1 shows a schematic arrangement of the major events.
Each of them may be considered as having many minor events not
shown here. Much of the work performed at each point is discussed
under appropriate paragraphs.

The timetable shown in the Foster Memorandbo (Appendix 1) pro-
vided a schedule guide. As anticipated this schedule proved to be
very tight and by the end of actual operations at the Project an
approximate ten-week slippage had accumulated. This was largela
due to an input of terminology that amounted to almost twice the
anticipated amunt. However, the slippage in time and the addition-
al termiology input iid not result bin a requirement for additional
resources, manpower or dollars. In fact, in both instances the Pro-

Oect ended with a gmall R.au. Reducin the mn-years to aan-weeks
is necessary to show thie in established power and used
manpower. The Floter Mesrandu eitablished a requirement of 910
man-weeks (171 mPn-years) of ciSrve ice eloyee time fro the
assigned staff. The Project used 876 man-weeks.

The following is the at cial breakdown, oely in broad
categoriesp:

Original funds made available

for entire task - $438,086

ExcpendituresPersonal Servic-es 116,761
Printing 22,500Contract s 278,725
Administrative

Siupport 20.400

*Thi-s figure Includes an estimated
cost of -inor phase-out expenses.

The Project divided its work into five operational pbases.

They were, in the order in which they occured:

1. Acquisitions

2. Conventions

13.
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3. Working Panel Sessions
4. Edit and Review

5. Publication

Each of these phases will be discussed separately in follow-
ing sections. ActuLlly, the first four phases represented the
heart of Project LIEX, per se, and were essentially completed by
31 May 1967. The fifth phase was performed by GPO although Pro-
ject LEX continued as the cognizant office through this phase
with only two mmbers of the staff remaining. During that time
the recommendation to COSATI regarding its Subject Category List
was prepared, Appendix 5, this report was prepared, the move of
the continuing effort to DDC was made, and other routine phase-
out operations completed.

19.1

1.__



-a]

VII.

ACQUISITIONS

After the Project was located in its working area and the staff
nsaembled, the first order of buaintas was the acquisitioning of

pertinent (1) reference aids, and (2) candidate terminology. Appen-
dix 6 lists the results of this effort. Both categories are inter-
filed alphabetically by source in the Appendix. The asterisked
item are those which were selected and merged by computer to form
the data bank, discussed later. All of these fall in the second
category.

The reference aids were composed of scientific and engineering
dictionaries, encyclopedias, glossaries, data and handbooks, tech-
nical spellers, catalogs, and standard military usage authoritative

lists and definitions. Many of these were purchased, especially
comercial publications, others were provided on loan, while still
others were given to the Project upon request.

The second category, candidate terminology, served as the
direct raw product - the working material from whence the final
terms and concepts chosen for TEST came. These were lexicons of
various types - thesauri, glossaries, dictionaries, subject head-
ing lists, and various other types of word lists. Almost all of
these were furnished upon request. They totaled 330 items and in
all contained over 400,000 terms. Of course, many of these terms
were duplicates. A careful selection of these lexicons was then
made for the data bank. The rest were placed awong the reference
aids where they could be used for manual reference at any time.
The total candidate vocabulary represented a massive collection
of terms and data concerning them.

The data bank was formed by merging the 145 selected vocabu-
laries. The main criteria for selection were:

1. They contained scientific and technical
termin•ology.

2- Their development was from the actual
indexing experiences, thereby rep~resentative of
storage and retrieval requirements.

3. They were strong in thesaurus-like
arrangement showing various-kindls of cross-

referencing data, generic relationships, scope
notes, and frequencies of use.

16.



This collection came to Project LEX in many forms and formats.
In fact, no two were exactly alike. Many different methods had
been used in their arrangements. Different terms were often used
for the same concept and vica-versa. These factors emphasized the
built-in communication barriers created by dissimilar arrangement
and treatment of ternu. The merge was an ominous task indeed.
Manually it would have been almost insurmountable. The computer
provided the best possible way to do the job, at least to reduce
the task to the point where manual treatment could have a reasona-
bly sound place to take over.

The computer could recognize similar, as well as dissimilar,
word or term forms, but it could not recognize similar or dissimilar
concepts. Here manual treatment would have to enter the picture.
Hence, a merge of all similar terms was made by computer so that the
term appeared only once. Under each term was the e.ccumulated data
that had been provided by any or all of the submitting sources. The
result was about 145,000 separate termb and 1 million line items of
data. The whole data bank file required 8 magnetic tapes end 900
feet of 16 millimeter microfilm. This file comprised the working
data bank of the prime candidate terminology.

EJC provided the initial computer input to the data bank
through a contract with Westinghouse Corporation, Pittsburgh, Penn-
sylvania. Dr. Paul Henderson was in charge of this work. Sixty-
five of the source vocabularies were merged by Westinghouse and the
data placed on large work cards. At least one 8" x 14" card was
prepared for each term. In some cases, additional cards were
necessary to hold the data for a single term. This collection
totaled about 20,000 cards. The cards provided sufficient space
for manually recording decisions as work progressed. Blank cards
were procured for use as additional terms were considered from time
to time.

An addhtional 80 source vocabularies were then merged and
added to the Westinghouse file under an ONR contract with ARIES
Corporation, McLean, Virginia, to form the complete 145 vocabu-
laries in the data bank. Mr. William Hammond was in charge of
all computer work at ARIES and this contract provided all ADPS
suport after the initial work at Westinghouse.

After the data bank was placed on magnetic tape a visible
access to the information was created by direct conversion from
magnetic tape to 16 millimeter microfilm. Nine lOO-foot cartridges

were prepared for use on a Fibmac 400 Reader-Printer which was in-
stalled in the working area. This automatic access microfilm made

it possible to find any tam in only a matter of moments. The
information could then be seen on a visible screen or a print could

17.



be mude in 6 seconds for desk copy reference. A typical printout
from the data bank for a single term, Information Retrieval, is
shown in Figure 2. With the exception of the notation symbols,
the two-letter codes indicate the sources of the term. On the right
hand margin the sources are shown opposite the treatment each had
given to the term. The notations were either picked up or generated
by the computer to conform with LEX conventions.

This example shows that the term appeared in 23 of the source
vocabularies. (The key to all sources may be found among the
asterisked items in Appendix 6.) The numerical digits following
the source codes show the field (first two digits) and groups (last
two digits) of the COSATI Subject Category List whenever such
indications had been given either by the sources or by the computer
from related usage information. Some interebting points should be
mentioned here.

1. The scope note (SNO-I-2-3-4-5i used by the
DD (Defense Documentation Center) eliminates use of
the term for manual techniques, while HI (Highway Re-
search Institute) uses the term for library searches
without limitation.

2. DD FR( 990. Indicates that as of the time the
data bank was compiled, DD had used the term (frequency)
990 times.

3. AV (Army Research Office) used Data Processing
as a broader term while SP (Society of Photographic
Sciences and Engineering) used Data Processing in the

opposite sense as a narrower term.

4. DD and WR (Water Resources Research OffTice)

agreed that Documentation was a broader term while
EJ (First EJC Thesaurus of Engineering Terms) used
Documentation only as a related term.

5. BY (The Boeing Company) used Information Re-
trieval as a USE reference, referring the user to
Information StoEa and Retrieval, MZ (National Library
of Medicine - MEDLARS shos the opposite treatment by
showing Information Retrieval to be used for (UP)
Information Storage and Retrieval.

These were the kinds of information and data which the
acquisition programs brought to bear upon the Project. They
presented the problems and at the same time presented information
that was useful in solving the problem.

18.



INFORMATION RETRIEVAL
WRO800 LB05 AV AZ BY ADLM5 DD0502
BR EJ CM HI EI 11IS06 Fc
MS IE MR11 MZ05 NAO0lO NE NO
SP VO

DD SNO THE USE OF COMPUTERS, ELECTRONIC ACCOUIT
1 ING MACHINES, AND SIMLIAR MECHANICAL DE-
2 VICES TO ORGANIZE STORE A19D RETRIEVE RE-
3 CORDED INFORMATION. FOR THE USE OF MANUAL
4 TECHNIQUES IN SUCH ACTIVITIES SEE
5 (POctUM TION).
9 DD FRP 990

USE INFORMATION STORAGE AND RETRIEVAL BY

UP

DOCUlENT RETRIEVAL El
INFORMATION STORAGE AND RETRIEVAL MZ
LIBRARY SEARCHES la
RECORDS RETRIEVAL EJ
RECORDS RETRIEVAL HI

BT DATA PROCESSING AV
DOCUMENTATION DD
DOCLUENTATION WR

NT COMPUTERIZED INFORMATION RETRIEVAL AV
DATA BANK AV
DATA PROCESSING SP
DATA RECORDING SP
DATA RETRIEVAL WH
DATA STORAGE SPDOCUMENT RETRIEVAL WH
ENVIRON•ENTAL INFORMATION RETRIEVAL AV

INFORMATION DIS3E4INATION AV
INFORMATION STORAGE AV
SEARCH STRUCTURING WH
STINFOR AV
VOCABULARY DEVELOPMENT AV

RT BIBLIOGRAPHIES WR
COMPUTERS BS
DATA COLLECTIONS WR
DATA RETRIEVAL EJ
DOCU.ENTATION EJ
ELECTRONIC ACCOUNTING MACHINES BS
FI LING SYSTEMS EJ
IMAGE STORAtGE sp
INDEX TEM Sz
INDES (LOCATORS) EJ

(Cont'd next page)
Figure 2
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LIBRARY SCIENCES EJ
S•!MACHINE TRANSLKT-ION BSSMICROFILM EJ

MICROFIU4 SELECTORS EJ
PUBLICATIONS WR

* RECORDS MANAGEMEM EJ
RECORDS STORAGE EJ
SEARCH QUESTIONS El
SELECTIVE DISSEMINATION EI
TRANSLATIONS WR
INDEXIM VOCABULARY WH

Key to Abbreviations:
AR - Air Force Avionics Laboratory, WPat AFB, Ohio
AV - Army Research Office, Washington, D. C.
AZ - National Center for Atmospheric Research, Boulder, Colo.
BR - Bureau of Reclamation
BY - Boeing Company, Seattle, Aerospace Group
CM - Engineering Manpower Commission, New York, N. Y.
DD - Defense Documentation Center, Alexandria, Va.
EI - Engineering Index, New York, N. Y.
EJ - Engineers Joint Council, New York, N. Y.
FC - Federal Council of Science and Technology,

Committee on Scientific and Technical Information
HI- Highway Research Institute
IE - American Institute of Industrial Engineers, New York, N. Y.
LB - Lea Bohnert Documentary Vocabulary
L - Army Logistic Management Center, Ft. Lee, Va.
MR - Army Materials Research Agency, Watertown, Mass.
MS - Miscellaneous
MZ - Medical Literature Analysis and Retrieval System
NA - National Aeronautics and Space Administration
NE - Navy Electronics Laboratory
NO - Naval Ordnance Latoratory
SP - Society of Photographic Scientists and Engineers
VO - Aktiebolaget Volvo, Goteborg, Sweden
WR - Office of Water Resources Research
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VIII.

CONVETIONS

Appendix 7, Thesaurus Rules and Conventions, henceforth refer-
red to as Conventions, was developed and established Jointly with
Engineers Joint Council. These were the "rules of the road" in
building TEST. Appendix 7 is actually the final version as publish-
ed by EJC in its Guidelines for Indexing and Abstracting. An
earlier version was prepared by Project LEX and included in the
DoD Manual for Building a Technical Thesaurus, ONR-25, AD 633 279,
April 1966. Both are in agreement in all respects.

Development of the conv.-ntions was the second major task of
Project LEX and, of course, had to precede the actual work on TEST.
It was desirable that the conventions be drafted by experienced
individuals representing a broad base of activities in thesaurus
and lexicography work. Hence, 32 people, representing 23 different
activities participated, at one time or another, in the delibera-
tLoz dhich led to these conventions. Their names are listed in
the DoD Manual referred to above. The later EJC version, shown in
the Appendix, primarily represented a careful editorial and clari-
fication rewrite.

Although the Conventions appear in Appendix 7, it is felt
desirable to address some comments to the important features and
the philosphy behind them.

As might be expected, when the conventions were being drafted,
there was not complete agreement on all points, but acceptable
decisions were reached in the few controversial areas through de-
liberations and some compromise.

Probably the most difficult Jssue to settle was that of sequenc-
ing. What form of alphabetization should be used? The first draft
called for word-by-word alphabetization. Variations of this system
are more prevalent in library catalogs and computer programs, however,
a letter-by-letter arrangement is usually followed in dictionaries
and encyclopedias. Considerable discussion and study was given to
the pros and cons for both systems.

The second and third drafts of the conventions changed the
sequencing rule to a form of letter-by-letter collation. About
800 copies of the third draft were circulated for comment and in
final deliberations by the committee, the letter-by-letter rule
was adopted.

21.
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II

By this time a large share of the acquisition program had
been completed and most of the data bank vocabularies had been
merged on magnetic tape. This first merge followed the routine
computer sort program - a form of word-by-word arrangement.
qiestions that may have still lingered in the minds of the staff
as to which was the better method diminished as use of this first
merge began.

Ditferent word or term forms often created considerable sepa-
ration of locations. For example, Electrooptics, Electro-optics,
and. Electro optics were all submitted by source vocabularies used
to make up the data bank. Several pages of terms and data separa-
ted each cf the word forms. This, of course, tended to defeat
the purpose of the merge. More important, if TEST followed a
word-by-word collation, a user approach by either of the unselec-
ted terms might not be successful. A system of cross-references
to preferred forms, as well as preferred terms, would then be
necessary. It was largely this kind of problem that led to
finally adopting the letter-by-letter sequencing convention. Then
no matter what form the user chose or what form was selected by
the Project, the location would be the same. A re-run of the data
bank, collating it letter-by-letter, proved this decision to be
wise.

Another matter of concern to the makers of the conventions
was that of word order within a multi-word term. Some guidance
was provided here by the Foster Memorandwm which specified the
use of - - - "natural language that will afford rapid and straight-
forward approaches - - -". This had an influence on the adoption
of Rule T-4 which provided that terms with one or more words use
a direct rather than indirect word order, e.g., Radar antennas
rather than Antennas. radar.

Thls rule proved easier "to say than to do." It was somewhat

compromised by Rule T-5b which permitted the use of a parentheti-
cal expression after a word - as a part of the term - to clarify
the meaning such as in Mercury (metal) and Mercury (lanet). While
this appears to be something of a compromise, closer inspection
shows that the direct form in these cases, with or without paren-
thesis would be slightly unnatural. Furthermore, the parenthetical
words indicate different subject areas or fields to which the homo-
graph applies. It was largely to this concept that Project LEC
restricted the use of the parenthetical expression.

In other deliberations on T-4, it became obvious that a natu-
ral order of words to one person might not be the same to another;
depending on where the emphasis is given. This was espec.1  "
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I
true with terms having more than two words. Nuclear binding eneray
vs Bindin nuclear enery; Nitrogen organic compounds vs Orahic
nitrogen compounds; etc. If one adds to this the additional possi-
bilities of indirect forms, there could be six possible arrangements
for either of the above terms with which a user might approach the
Thesaurus. Hence, although the direct natural entry did not re-
solve all approaches, it did reduce the possibilities of the user
being misguided. The decision to use the Permuted Index, discussed
later, was largely based on these factors. Additional cross refer-
ence to provide for all possible approaches would not have been
tolerable.

The system of cross references as set forth in Rule C-1
through C-8 are the foremost brands of the contemporary thesaurus.
The "use" (USE), "Used For" (UF), "Broader Term"(BT), "Narrower
Term" (NT), and "Related Term" (RT) have sometimes been likened
to the traditional library notations for subject headings. One
such comparison follows:

USE = See
UF - Refer from (x)
BT = Refer from Wx)
NT = See also (sa)
RT - See also (sa)

Only in the first instance is there a one-to-one comparison.
"Refer from" and "See also" have dual rvles. The Thesaurus no-
tations are more explicit and succinct. Whole hierarchical
relationships are expressed in the BT*--NT reciprocating treat-
ment, while part-whole relationships are shown as RT's. For
example, the term Typewriters is shown as a broader term than
Automatic Typewriters since there is a whole relationship. An
automatic typewriter is a kind of typewriter and the BT4-4NT
family relationship exists. However, the term Keyboards, repre-
sents e part, not a kind of typewriter, and has a part-whole
relationship. It then, is given the RT4--'RT cross reference
with Typewriters.

The Cý,_,entions provide for use of the name "descriptor" for
the preferred term. A USE reference is not to be used as a term
for indexing or searching, but refers the indexer or searcher to
the preferred term or descriptor. Of course, where computers are
used this referral can be automatic. Multiple USE references are
also provided for in Rule C-3, although used rather sparingly inTEST. An example is Automatic transm-ssion fluids. The descriptors

Automatic transmissions and Transmission fluids are both to be used
in coordination by the indexer and by the searcher where the subject
of automatic transmission fluids is treated. This treatment
increases the chances of retrieval relevance for a specific area.
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All-in-all the above notation system adds at least three
assets to the more conventional devices of lexicon arrangement.

1. An improved hierarchical display.

2. Increased clarity of meaning, thus having
the effect of improving the uniqueness of the terms.

3. Assists other factors in providing a road
map to the desired or proper term.

Note: As this report was being written, COSATI adopted and
prepared for publication, Guidelines for the Development
of Information Retrieval Thesauri. This provides
government-wide guidance for the preparation of technical
thesauri. It is gratifying to note that the Conventions
recorded here are compatible with the COSATI Guidelines.

24.
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Ix.

WORKIN PANEL SESSIONS

Early in the planning of Project LEX it was decided than an
effort would be made to solicit professional assistance through a
series of working panel sessions in the major subject fields. Pre-
parations for the sessions began while the acquisitions and conven-
tions phases were in progress. In April 1966, four months after
the Project started, the conventions had been framed, the major ac-
quisitions were completed, the data bank compiled, and the panel
sessions started. There were 21 separate sessions and each of
these were divided into smaller groups. The COSATI Subject Category
List was used as a guide, although not followed explicitly, in
determining the subject fields to be covered at each session.

By the time the sessions started, EJC and Project LEX had
drawn closely together. In doing so, a decided advantage was
gained by both. Most of the subject ardas were common to both.
Participants for one were thus participants for the other. Each
session served dual purposes and by working together in the dual
roles, complete compatibility of the tertmnology and its treatment
was the result. Since the participants time was volunteered,
utmost advantage was made of each contribution. All sessions were
held in identical working areas although a few were held under pri-
mary cognizance of LEC or EJC depending on the emphasis of the
subject. This breakdown is reflected in the schedule.

Many steps were taken to broadcast this schedule of sessions
to scientists, engineers, and subject information specialists and
specialized librarians. Engineers Joint Council requested and
received help from its member societies. The National Security
Industrial Association (NSIA) took an active part in providing
assistance to almost every session from its industrial mem ership.
The Special Libraries Association (SLA) and the American Documen-
tation Institution (ADI) published articles announcing the sessions.
Also, the DoD offices made appeals for participation and otherwise
publicized the Project in various media. Prominent anong these were
the NRL Labstracts, Defense Documentation Center Dij.est Navy's
Scientific and Technical Information Program, Newsletter, Office of
Naval Research Originator, Army's Arm Research and Development news
magazine, Air Force's STINVO Newsletter, and Armed Forces Management.
The Project Director and the Director of Information Services, EJC,
made numerous appearances before professional groups accross the
country to increase interest and gain additional panel session
support.

The result was that 329 individual scientists, engineers, and
information specialists participated an average of five days each
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in the sessions. It was here that the hard core of the fina~l
vocabulary was established. Mr. Eugene Wall, LEX-Inc., was engaged,
through the ARIES contract to lead the sessions. Mr. Wall had
prominently figured in several previous the sauri developments using
the same contemporary style of thesaurus construction selected by
Project III. A list of the panel participants appear in Appendix 3.

Prior to each session a computer printout of candidate termi-
nology in the subject field was prepared in several copies for the
participants. The keys to selection by the computer were, of
necessity, broad and ofter overlapping into other areas. This was
purposeful since it could have been detrimental to the participants
work to have arbitrarily cut too fine a line in the computer
separation of the terminology. Selection instructions to the com-
puter were sometimes based solely on the source. For example,
terminology from the Atomic fnergy Commission was all tagged for
the session on Nuclear Science since this subject represented heavy
ABC concentration. But the terms used by AEC which were not direct-
ly related to Nuclear Science could not easily be segregated by this
computer process and hence were listed in the printout. This un-
avoidable clutter posed one of the problems for the panelists to

j resolve.

Some term lists in the data bank had been previously catego-
rized by the source. DDC was the best example. Here, all items
had previously been categorized by DDC's modified version of the
COSATI SCL. A high order of relevance could thus be attained in
pulling these terms from the data bank. Also, any similar terms
submitted by other sources which were not categorized cuuld be
automatically associated and tagged. These printouts proved to
be every effective tools for the panelists, not only in presenting
a broad display of candidate terms, buat also in giving helpful
information and data for decision making.

The first half day of each new panel session was given to
briefing and orientation. This was necessary because essentially
a different group participated in each session. There is no doubt

but that with each new session, the orientation was an improvement
over the earlier ones. Experience dictated improvements whereI
greater or lesser emphasis was needed, what need not be said, and
what additional coverage was necessary. The following outline of
topics generally describes the orientation coverage:

1. Background
a. The need for thesauri
b. Events leading to Project LEX
c. Mission

ii2
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d. DoD-EJC cooperative arrangement
e. Other cooperative aspects

2. Candidate terminology
a. Data bank
b. Work cards
c. Other acquisitions
d. Reference tools

3. Conventions
a. Thesaurus construction
b. Cross references and scope notes
c. Alphabetization

4. Selection and arrangement of terms
a. Criteria for selection
b. Generic arrays
c. Descriptor format
d. USE references
e. Work card instructions

5. Organization of working groups

In general, items 1, 2, and 3 above are given somewhat de-
tailed treatment in other sections and in the Appendixes of this
report. Items 4 and 5 will be discussed in the following para-
graphs.

There were no hard and fast rules given to the panel partici-
pants for their selection of terms for the Thesaurus. Much leeway
was given for personal and group decisions based upon professional
knowledge and experience. However, guidance factors were provided

to supplement their own judgement. These were given somewhat in
the form of questions, the answers to which could be evaluated in
determining the importance of a term or the concept. These ques-
tions were:

1. Was the term of a scientific or technical nature,
and did it have authentic acceptability?

2. What was its demonstrated usefulness in
(a) communications?, (b) indexing?, (c) retrieval?

3. What were the number of sources showing use of
the term?

4. What was the frequency of use within any of the
sources? (Whenever these figures or experience statistics
were available.)
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5. Was the term sufficiently unique that it might
be selected without some kind of modification in form, or
if it was not, could it be selected and made sufficiently
unique with treatment provided for in the Conventions?

6. Did the term have a pertinent relationship with a
broader subject that was being treated whereby its aelecttlun
would help fill out a useful pattern?

The answers to these questions could largely be obtained from
the preprepared work cards, from the data bank, or from other ref-
erence material. In many instances, participants themselves could
add valuable usage information from theit own, or their activities
experiences. The selection process, then, was based upon conside-
ration of these data and information. Every attent was made to
find a "home" for all useful scientific and technical concepts.
This did not necessarily mean that a separate term would exist for
every concept - but rather, that there would be a term that could
%be used with sufficient effectiveness. Where "homes" became too
large or umieldly, a division would be made by selecting more
specific terms in the subject area.

Instructions were given the participants to first build generic
arrays of candidate terms in related areas. The hierarchy of broader-
narrower relationships could then be determined. Related terms, USE
and Use For cross references, and the use of scope notes to clarify
meanings could also be developed. The arrangement of words and word
forms to make a descriptor were described under the general format
elements provided for in the Conventions. These are suenarized as
follows:

1. Noun form.

2. Plural form for "count nouns,"
singular for "mass nouns."

3. Direct word arrangement.

4. Use hyphens only where necessary
to clarify meaning.

5. No punctuations.

6. Qualifying parenthetical expressions
to follow the term as a part of it.

7. Generally avoid:
a. Acronyms
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b. Abbreviations
c. Jargon
d. Identifiers (such as a coined name

or model number).

8. Use "ing" suffix for processes.

9. Letter-by-letter sequencing.

10. Limit to 36 characters and spaces.

When unique terms could not be selected from the data bank
for concepts that should be represented in the Thesaurus, descrip-
tors were either to be established or scope notes were to be writ-
ten in order to gain uniqueness as far as possible. Establishing
new descriptors did not mean using words which had not been sub-
mitted in the reference material. Rather, it generally meant
changing word forms, or adding or rearranging submitted words
into the framework of the descriptors. One such example was the
word "condensation." Because of its varied meanings, the word
alone was not selected. Instead, the following descriptors were
established to more specifically represent the concepts involved:

Atmospheric condensation
Condensates

Used For - Condensation (materials)
Condensate wells
Condensate nuclei
Condensation polymerization i
Condensation reactions
Condensation resins

Used For - Condensation polymers
Condensation trails
Condensers (liquifiers)
Condensor tubes
Condensing

Used For - Condensation (process)
Condensing steam drive
Retrograde condensation

The participants were given another method for dealing with
a broad generic term having several quite different applications of
and yet of such importance that it might have occasional useful- '
ness alone. Such terms were nicknamed "big daddy" descriptors.
They were established with a standard explanatory scope note,l.
with no hierarchical structuring, but followed by suggested terms .related to the term's various concepts. An exmple "big daddy"
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descriptor and its treatment is:
Losses 14 07*

Scope note: Use of a more specific term
is recommended; consult the terms listed
below:

Core lose
Damage
Eddy currents
Fire losses
Head losses
Insertion losses
Lost circulation
Power loss
Rejecte
Scattering loss
Seepage

Transmission loss
Wastes
Water loss
Yield

If extra large subject fields were established as descriptors,
essentially equivalent in breadth to a Subject Category field or
group, they were set up without structuring or cross references but
with a scope note referring to the field or group in the Subject
Category Index. This kind of descriptor was called a "super daddy."
The following is an example of one that was established.

Physics 2000*
Scope note: For specific descriptors
related to this broad subject consult
the Subject Category Index.

The four digit number following the descriptor indicates that de-
scriptors in all groups in field 20 (Physics) are pertinent.

Guidance for writing other scope notes was also given the
panelists. This was still another "uniqueness" tool for gaining
siznularity of concept as far as possible. The scope note was
not to be used if the hierarchical structuring, cross references,
and the accepted definition of a descriptor were sufficient to
make the intended concept clear. If not, a succinct statement
w&s to be prepared directly pointing out any deviation in concept
that should or should not be made.

*Indicates field (first two digits) and group (last two digits)
in the Subject Category Index. In this example Physics is an
entire field, hence no specific group is indicated.
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A sample descriptor was always d3played for the panelists
covering the above points as well as format and notation usage.
Figures 3a and 3b show such a sample with explanations.

Also, detailed instructions were given on how to record
decisions on the work cards. An example work card is shown? in
Figure 4. It shows the hand-written entries as recorded by the
panelists for the descriptor Radar beacons as well as possible
related candidate terms printed by computer from the data bank.
A hand-marked 'X" was used to reject an entry, an "A" was used
to accept one. The figure was reduced in size to fit this report.

31.
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EXAMPLES
OF ENTRIES AND NOTATIONS

IN THESAURUS OF TERM

Descriptor entry*

A. Descr' -. r rsF. Subject categor 4.es
-Ie-ne r-esins 117

I Homopolymers and Copolymers• --- G. Scope note
B. Used For k-VUF t Nitrile rubber4 U.. I. Use references

Polydiene resinsk ( I (See be.ow)
I T Addition resinsf I I. Broader term

C. Indicates use of ABS resins I
more than one I Butyl resin I
descriptor I Chloroprene resina
(See L.) Polybutadiene 4 J. Narrower terms

IPolychioropr enI
IPolyisoprene IStyrene buadene resins

I RT Thermoplastic resins
I -Thermosetting resins

D. Indicates narroverl . eD.trs:it ie K. Related termsS~ terms exist under: I
this descriptor

Coordinate Use Reference Entry

I Nitrile rubber I
I USE Acrylonitrile copolymzr . L. All to be used for

y Diene resinse* Nitrile rubber
Synthetic elastomerskeoI (See C.)

E. Use Reference Single Use Reference Entry

I liene resins II
I USE Diene Resins* M. Single descriptor
I I to be used for

Polydiene resins
Figure 3a
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EXPLANATION

(Refer to similar letters
on opposite page)

A. This is the main entry position for the descriptor. When in that
position it appears in bold faced type.

B. UP - Used For. The descriptor at the main entry is to be used for
any term listed under this notation. See E.where reciprocal entries are
displayed.

C. The dagger (f) in front of a term signifies that two or more
descriptors are to be used in coordination for that term. The term entry
should bc consulted to determine these descriptors. In this case Nitrile
rubber has three USE descriptors (See L.) while Polydiene resins, without
a dagger, has only one (See M.).

D. The dash (-) symbol in front of a descriptor indicates that the
descriptor has narrower terms (not shown) and that the main entry should
be consulted to determine these.

E. USE - USE reference. It refers the user to the preferred descrip-
tor or descriptors. USE and UF reciprocate throughout.

F. The four digit nubers following each descriptor at its main entry
indicate the Subject Category Fields (first two digits) and Groups (last
two digits). Consult the Subject Category Index.

G. Scope Note. Used only when some clarification as to the
descriptor's meaning may be needed;

H. These terms are USE references, not descriptors. They will appear

as main entries in bold faced italics (See E.).

I. BT = Broader Term. Descriptors under this notation represent a
generically broader class which includes the main entry descriptor as a
lesser term.

J. NT = Narrower Terms. The reciprocal of I. above.

K. Related terms are not considered as belonging in the same generic
class as the main entry descriptor; but as having close association or
relationship to it.

L. All descriptors shown under USE should be usc" in coordination to
represent the entry; both for indexing and searching. (This multiple TUE
situation occurs relatively few times.)

M. The single USE reference is the more comon situation. (ne
descriptor is used for one USE reference term.

Figure 3b
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X.

EDIT AND REVIEW

At the end of the panel sessions in November 1966, over 20,000
terms (descriptors and USE references) had been established. There
still remained a massive overhaul - or creating order out of the
work performed by 21 sessions, each made up of a different proLp
of people. Each had approached their own subject field without
benefit of consultation with the others. Although much continuity
was maintained by the staff and the work card records, there was
sufficient clean-up and rearranging to make a large editorial task.
Likewise, it was realized that the editorial work would have to
include a search for important terms or concepts that had been
missed. Just where and what they were was hard to immediately
determine. Then there was the need to check for reciprocity of the
cross references. Although efforts were made to do this double
"book keeping" throughout the panel sessions, the continual con-
struction changes that took place made manual completeness imprac-
tical, if not almost impossible. Another major task for this phase
was the preparation and reviewing of the indexes. Along with all
these matters was the usual work of editing for correctness,
punctuations, spelling, and the writing and editing of the textual
material. Finally, there was the task of placing the Thesaurus of
Terms and the Indexes on magnetic tape suitably programmed for in-
sertion to Linotron, the electronic controlled typesetting equip-
ment at GPO.

All of these tasks depended heavily uron ccmputer support as
well as manual editorial treatment. To use the computer to utmost
advantage, it was first necessary to keyboard the terminology and
all the information resulting from the panel sessions. This was
done on punch cards and then transferred to magnetic tape, thus
making possible numerous approaches and editorial checks.

The first use of the tapes was to match them against the data
bank tapes and run printouts of missing terms. These printouts
included data on the missing terms which the staff used to determine
whether or not the terms were of sufficient importance to be estab-
lish - or whether the concepts represented by the missing terms were
already accounted for in previously established descriptors in
different term form. Over 3,000 terms, descriptors and USE references,
were added during this exercise and the tapes were then updated.

In order to make the most of the updated tapes, a clean corpus
of terms was necessary. Printouts of just the terms - no cross
references or other data - were carefully edited for accurate
spelling, and term form. In fact, the computer did much of the
job of completing the structuring of the descriptors. If a USE
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reference did not have a reciprocating Used For descriptor, such"was generated automatically but tagged so that the staff was

alerted for possible decision. The same check was made with
Related Term and Broader Tern-Narrower Term reciprocity. During
theme runs an accurate clean-up was possible on spelling and term
form since matching would not be possible if terms were unlike.
A progressive series of printouts and editorial reviews put the
Thesaurus of Terms in readiness. The indexes were then made by[rpuvter.
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DIVISIONS OF TEST

The main division of TEST was named the Thesaurus of Terms.
All of the terme appear there, descriptors and USE references,
interfiled letter-by-letter. The USE reference indicates the
preferred descriptor and the descriptort display all hierarchi-
cal structuring, cross references, scope notes, and subject
category assignments. Hence, this division is the one the user
is instructed to consult for the full information that has been
developed for the controlled vocabulary and to which he should
refer if there is any question about the descriptor or its
intended usage. Here the user will be aided in selecting the
proper descriptor for the concept he has in mind by noting the
broader terms, narrower terms, related terms, USE and Used For
references, scope notes, and subject category assignments.

There are three indexes to the Thesaurus of Terms; the
Permuted Index, the Subject Category Index, and the Hiererchical
Index. If a term the user has in mind is not found in the
Thesaurus of Terms, one of the indexes should be consulted.

Permuted Index

The purpose of the Permuted Index is to provide an approach
to the terminology on a single word basis. Each significant word
is listed as header words in alphabetic order and all descriptors
and USE references containing that word arranged imediately
below it in letter-by-letter sequencing.

Below is an excerpt from the Permuted Index.

* TRANSISTORS
.Bipolar transistors
Drift transistors
Field eject transistors
Junction transistors
Metal oxide transistors
MPM transistors
Surface barrier transistors
Unijunction transistors

TRANSIT
Rapid transit railways
.Transit mixed concrete
Transit mixers
Urban rapid transit

TRANSITION
Boundary layer transition
Ductile brittle transition
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Glass transition temperature
Transition flight
Transition flow
Transition metals
Transition points
Transition probabilities
Transition temperature

TRANSITIONS
Electron transitions
Isomeric transitions
Phase transitions

* TRANSITS
STRANSIATING

* TRANSLATION

Machine translation
Mechanical translation

* TRANSLATIONS

*Indicates that the leading word alone is a term (descriptor
or USE reference) in the Thesaurus of Terms. Absence of
the asterisk in front of the leading word indicates that it
never appears alone - but is used in combination with the
terms under it.

.. Signifies USE references - consult Thesaurus of Terms for
preferred term.

In this excerpt the leading words Transistors, Transits,
Translating, and Translations are in themselves descriptors. The
leading words Transits, Transition, Transitions, and Translation,
are neither descriptors nor USE references. They appear only in
combination with the actual terms shown below each. This permu-
tation format is sometimes referred to as the KWOC style - key
word out of context.

A permuted index for thesaurus terminology has an advantage
over many other applications in that essentially all words are
directly pertinent. The "not" list is very small. In addition

follows:

ARD
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As can be seen, there are several useful purposes for the
Permuted Index. First, and probably most important, it gives the
user the proper form for a multi-word term. The words in the
descriptoi Metal oxide transistors, shown in the excerptcan be
arranged in six different ways. Regardless of which word is used,
the descriptor will be found in the Permuted Index in the proper
word order. Six cross references would be necessary for the above
descriptor in the Thesaurus of Terms to provide the approaches
accomplished here with three listings. It thus provides a tool
for conversion from indirect headings to direct headings.

Another important factor is that a high degree of generic
accumulation is reached. For example, the kinds of transistors
named in TEST are found in the permutation of Transistors. Of
course, this is not always the case. For example, under law may be
found laws of science as well as laws of Jurisprudence. Instruc-
tions for use of the Permuted Index suggest to the user that after
he finds the descriptor he believes is proper he should confirm
his selection by consulting the actual treatment in the Thesaurus
of Terms.

Subject Category Index

As previously mentioned, one of the missions of Project LEX
was to provide the Committee on Scientific and Technical Infor-
mation (COSATI) with recommendations for any changes to the COSATI
Subject Category List, 1964 (SCL), which might become apparent
during the course of the Project.

Prior to Project LEX, no large interdisciplinary vocabulary
had been built from start to finish around the framework of SCL.
DDC had converted its already established thesaurus to fit a
modified version of SCL. But it was felt that the makers of SCL,
in issuing a revision, could profit from the practical experiences
of an effort as broad in scope as the DoD-wide task. An honest
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1 attempt was made throughout Projer-t LEX to accommodate itself
into the entire pattern of SCL. Only when changes seemed to be
strongly dictated were they made in TEST. A record was kept of

these as well as other possible considerations for changes.
The result surprisingly favored the original SCL. Relatively
few changes were actually required in fitting the final 17,810
descriptors into logical homes.

All of the changes that were made as well as the possible
changes that might be considered were submitted to COSATI by ONR
through the Office, Director of Technical Information, ODDR&E.
The recommendations are included in report as Appendix 5.

In accordance with the SCL and the slight modifications found
to be necessary, each descriptor was assigned to at least one field
and group. The average number of assignments was 1.14 per descriptor.
Instead of the COSATI numerical-allha coding, a straight numerical
coding was used for the fields and groups. The 22 COSATI fields
remained with the same numerical r.ssignment. The groups were given
two digit numbers in lieu of the JOSATI alpha arrangement. For ex-
ample; the COSATI field and gromp O4B (field 04, Atmospheric
Sciences - group B, Meteorology) was given the four digit number
0402, the first two digits representing the field, the last two,
the group. This four digit number seemed more suitable for auto-
mation purposes and for eventual growth or expansion.

When all descriptors had been established and category numbers
assigned, the Subject Category Index was computer arranged by
accumulating the descriptors into their respective fields and groups.

Descriptors were categorized on the basis of rather general
subject relationships rather than by the rigorous class membership
criteria followed in giving the broader-narrower hierarchical

treatment. Hence, the Subject Category Index provides an adjunct
to other cross references to give further assistance in determining
appropriate descriptor usage. Probably the greatest potential use
lies in the effect the grouping has on information dissemination
and the interchange relationships that might be developed between
communication systems.

Hierarchical Index

The decision to include the Hierarchical Index came after
long deliberations as to what might be the best method of presen-
tation. Considerable thought was given to some kind of graphic
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display, such as that used in the Euratom Thesaurus.* Three main
points seemed to always arise to discourage any printed display.

The first was the large size of TEST. With over 17,000 de-
scriptors, most hierarchical displays would have to be cut off at
such a high generic level as to reduce the effectiveness. Second,
no plan for a graphic display that would fit in TEST could be
devised which offered additional information. In fact they all
seemed to repeat information found elsewhere in simpler form.
Third, a graphic display, when placed in print, was essentially
frozen and not so readily admissible to change and growth as non-
graphic displays.

One graphic display did merit consideration but it was not
a printed version. This would be by means of computer generated,
visible on-line cathode ray tube display. At any given time any
descriptor might be displayed with its weighted relationships to
other descriptors in the Thesaurus. This, of course, was beyond
the mission of Project LEX. But the idea is nevertheless recorded
here for possible future consideration. Both RAdm. J. K. Leydon,
recently retired Chief of Naval Research and Mr. Walver Carlson
expressed an interest in seeing further study undertaken on this
idea. ARIES Corporation, the LEX contractor, did a brief investi-
gation on their own resources and found promising possibilities,
however, no funds have yet been made available to continue the
work. Since Project IEX is terminated, any further efforts will
depend on interests elsewhere.

The non-graphic display that was decided upon is the simple
listing of descriptors with their families shown at descending
levels. An excerpt from the Hierarchical Index readily demn-
strates the format:

Nitro compounds
Acyclic nitro compounds

• . Nitromethane
Nitroaryl compounds

Nitrobenzenes
Nitrophenols

Picric acid
Styphnates

Trinitrotoluene
Picrates

Ammonium picrates
Tetryl

* European Atomic Energy Community, Euratom Thesaurus, let Edition,
1964, (EUR 500.0)



The descriptor families are based on the BT-NT relationships
shown in the Thesaurus of Terms. Only descriptors which have no
broader terms and do have two or more lefels of narrower terms
were selected as main entries for this Index. The hierarchy of
other descriptors will be displayed at their normal positions in
the Thesaurus of Terms. These most generic terms appear along
the left margin of the column with the more specific terms below
and indented to the right at their respective hierarchical levels.

In the above example Nitro compounds is the most generic.
The dots in front of lower level descriptors indicate the number
of levels each descriptor is below the head of the family. Picric
acid and Styphnates are at the fifth level. This system provides
an easy level reference for any point and for continuation of
columns and pages without further level indicators.

If a descriptor belongs in two or more separate descriptor
families, it will appear in each at its proper hierarchical level.
Nitrgphenols, at the fourth level in the above example3 will also
appear under Phenols, but at the second level. Likewise Picric
acid and Styphnates will appear there at the third level. Each
descriptor family is alphabetically located in the Index by its
most generic descriptor with respect to all other most generic
descriptors.

Users who wish to examine complete families of descriptors
related to class membership should refer to the Hierarchical Index.
Descriptors which were not given class membership assignments will
not appear. This display will be most helpful where hierarchical
search or indexing is employed. It will also be helpful in dealing
with the more complex term taxonomies.

The Hierarchical Index represents one of the more sophisticated
computer tasks performed by Project LEX. One has only to try such
arrangements by hand to understand the complexity of the effort.
The large size of TEST would have presented an almost insurmountable
manual job.
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XII.

PUBLICATION

Throughout the Project considerable thought was given to the
arrangemett, format, and printing specifications for TEST. Early
estimates were that there might be close to 300,000 line entries.
This was based on an estimate of 25,000 terms with all structuring
and the three Indexes. (The final count was 23,364 terms and about
245,000 line entries.) Would one volume be sufficient? Or should
there be two volumes, one for the Thesaurus of Terms and the other
for the Indexes? Obviously, if the size did not become too unwieldy,
the better situation would be one all-inclusive volume. Hence, this
was the objective.

Numerous font types and sizes were examined and samples made.
It was determined that a 6 point Trade Gothic type on 7 point
spacing would be quite adequate for user purposes. Four colimns
per page, except for the Hierarchical Index which could have no
more than three, were thus possible on an x 11" page. The
length of each column would thus accommodate 97 lines, or 388 lines
per page. These specifications would allow a one-volume product of
about 700 pages and they were adopted.

The entire printing specifications for the Thesaurus of Terms
and the Indexes is enclosed as Appendix 8.

TEST was one of the first printing jobs performed by GPO on
its new high-speed Linotron. ARIES Corporation programmers worked
in close liaison with GPO personnel in preparing the insert programs
and the magnetic tapes. This new equipment performed the task in
about two working days. This is comparable to some six man-months
that might have been required by manual typesetting methods. Not
all of this time was gained however, since it was necessary to wait
almost three months from the time the material was ready before the
Linotron was installed, debugged, and placed in operational readi-
ness. It was also necessary for GPO to create a new grid for the
Trade Gothic type in the type sizes, faces, subscripts, etc., that
were necessary.
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B_ OND PROJECT LEX

From the inception of Project IEX it was understood that there
would be a follow-on program. A useful thesaurus of scientific and
technical terms should be a living thing. It should change and
grow as science itself progresses. It has been estimated that in
order to keep up with change and growth, an effective working vocabu-
lary the size necessary for the programs of the Department of Defense
will undergo some 1200 changes, additions or deletions during any
given year. This means that TEST itself was out-of-date from the day
the addition of new terms had to stop. The point argues against
freezing a dynamic vocabulary on printed pages. The best that cam
be done with printing is to revise the printed volume as often as
possible, either by frequent supplements or completely printed
revisions or both. Certainly the point gives food for thought in
the direction of computer techniques with visible on-line -eference
capabilities where the indexer, searcher or vocabulary builder will
have updated information at all times.

The Director of Technical Information, DDR&E, realized that
"there is a strong and continuing need in the Department of Defense
for maintaining a comprehensive and up-to-date authority for the
terms used to describe scientific and technical subjects." Such
was reflected, as quoted, in the Foster Mem .:dum. The Memorandum
t"lso set forth a continuing responsibility . each Service and
Agency to maintain focal point representation to an on-going effort.

Based on these facts the Project IZX Focal Points, with the
Project Director as Chairman, drafted and presented a plan to the
Director of Technical Information via the Chief of Naval Research,
for a program that would continue after termination of LEX. The
plan is enclosed in this report as Appendix 9.

The Project LEX Focal Points were silent on the matter of a
home for the continuing effort. There was some discussion favor-
ing the Office of Naval Research since, with Project LEX, it had
an established operating element. But ONR had accepted the reapon-
sibility with the understanding that its part would be conclv'ed
with the preparation of TEST, the Conventions Maniial, and the COSATI
recom-endations. No other charge had been given. Also, ONR had a
strong feeling that its best contribution was made by creating the
pattern and the first DoD-wide thesaurus under a scientific and
technical environment. After that, it believed the best locat5.on
for a day-by-day on-going task should be in a day-by-day on-going
operation in the technical documentation business where the raw
proaucts for updating were readily accessible and were put to use.
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The Defense Documentation Center for Scientific and Technical
Information (DDC) was considered the ideal location and such was
recommended by the Chief of Naval Research in his endorsex..ent of
the plan to DDR&E.

Shortly after the plan was forwarded, DDC was assigned the
responsibility for the on-going task. The assignment closely
followed the recommendations set forth in the Project LEX Focal
Point Plan.

A three-step phase out of Project LEX and transfer to DDC
was as follows:

1. 31 May 1967. Thesaurus work terminated and
assigned staff personnel returned to parent activities.
Five billets transferred to DDC. Manuscript printout
of Thesaurus furnished to DDC.

2. 31 July 1967. Work records generated by Project
LEX and reference materials made available to DDC.

3. 31 December 1967 (or earlier). Primary
distribution of TEST made by LEX. Transfer of 10,000
copies of TEST to DDC for secondary distribution.
Remaining two billets transferred to DDC.

Project LEX was terminated before work could be undertaken on
finalizing the establishment of the terms as standard data elements.
This responsibility was assigned as a continuing arrangement (see
Appendix 1) with the technical vocabulary efforts. Project LEX had
moved through the first part of this program by establishing the
terminology. The remaining tasks of preparing definitions and
establishing the terms as standards through DoD coordination was
thus transferred with the on-going effort to DDC.

The complete terminology with all data was made available to EJC
and DDC on magnetic tapes. This was for purposes of their on-going
efforts as well as to fulfill the needs of others to whom duplicate
tapes might be furnished. The tapes are formatted in 134 360 mode
and a brief description of the layout is shown in Appendix 10.
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RESULTS

Some facts and figures believed to be of interest are recorded
here. Many statistical studies might well be made, and no doubt
will, which would be of interest to thesaurus users and builders.
The figures listed hert are only those which became readily apparent
during the progress of the work and were not made in light of a
study or analysis of TEST.

As previously noted, there are 23,364 terms in TEST. 17,810
are descriptors, 5,554 are USE references. Figure 5 is a s turce
distribution graph showing the percentage of the terms which were
contributed by 1 or more, 2 or more, 3 or more, etc., sources.

There were 1o5 source lists in the data bank. 86.8t of the 23,36a
terms were in one or more of thesese re lists- 3t6 were in
twenty or more. It mat be noted that 16.6% of the terms were con-
tributed by only one source list - 12e by two, and so on, and that
the scale shows a descending order as the contributing sources in-
crease. An interesting point here is that 13. c were in no source
list, being generated as new terms by Project LEX. To understand

this, one must realize that all concepts and all words existed insome form and the~t in following the Conventions and in creating
uniqueness it Was often necessary to change to word form or the
tem form. This might have been by only changing from the singularto the plural form of a word, or changing a suffix from "ion" to
"1ing,"9 and so on. Also, it was sometimes necessary to add, delete,

• or rearrange words in a compound term in order to differentiate
I ~between synonyms or homographs or to otherwise clarify the usage •

intent.

Figure 6 is a chart of the "vital" statistics of TEST. Many
more could have been tabulated, but these are felt to be the ira-

portant facts describing the contents of the book.

It is interesting to note that 64.5% of the terms have more
than one word. Also, while ther- are 23,364 terms, there were
only 13,010 words used to make ..,. Since the attempt was made
to have e .ch term represent a unit concept, it may be seen that
single words could not have done the job without creating new words
or without making some kind of chen es or truncations to existing
words. This would have required deve.lopment of another kind of
lexicon.
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STATISTICS

Thesaurus of Terms Permuted Index

Descriptors 17,810 Line entries 47,758

USE References 5,554 No. of Unique words 13,012

Total terms 23,3614

Scope Notes 1,178

Used For's 6,102* Subject Category Index

Broader Terms 23,907 Line entries 20,223

Narrower Terms 23,907 Descriptors 17,810

Related Terms 76,257 Avg. Categoriesper descriptor 1.14

Line entries 
162,657

Avg. nnmber of entries
under each descriptor 7.48

Descriptors having one Hierarchical Index
or more sT's 11,424

Line entries 13,310
Descriptors having one
or more NT's 3,512 Descriptor heads of

families 607
Descriptors having one
or more RT's 14,792 Avg. number of entries

per descriptor 21.9
Percent of One-word terms 35.5

Percent of Two-word terms 52.2

Percent of Three-word terms 10.8

Percent of Four-word terms 1.5

* The difference between this figure and that for USE references

is caused by several USE references having more than one USED For.

Figure 6
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CONCLUSION

TEST is not the last word in a technical thesaurus, nor will
there ever be. Because of the large effort, there may be erroneous
feelings that TEST should answer all needs. If it hag cloaFed but
a small gap in the streamlining of information communications,
those who had a hand in its making will be most gratified. But
continuous surveillance of terminology will be an ever-demanding
problem.

In the earlier thesaurus efforts at ASTIA and DDC it was some-
times remarked in an off-hand way, "if we have more help we will
never get it done." There is more truth than ne might suspect
behind this statement. The point here is that had Project LEX
worked with a small secluded staff of lexicographers, isolated from
everything except the raw terminology and a few reference tools, a
thesaurus could have been built at much less cost and in less time.

Seeking the advice and cooperation of others, even though such
advice and help is contributed, actually increases the overall
operational costs; time-wise, man-power wise, and dollar-wise. How-
ever, to decrease this kind of operational environment would have
been to decrease the value of the final product.

Project LEX, realizing this trade-off, made concerted efforts
to get advice, cooperation, and input assistance from many sources.
The response was far greater than anticipated. Especially gratify-
ing was the cooperative arrangement with Engineers Joint Council.
Much experience from the engineering community was added to the
large input from the Department of Defense and its many research,
development, test and engineering interests. All of this increased
the effective and authoritative nature that had been intended from

the beginning.

Finally, a word of appreciation needs to be said for those
who had the responsibility of putting TEST into print. All along
the line, from the publication people at the Naval Research
Laboratory and the ARIES Corporation programmers through those
involved at the Government Printing Office, dedicated efforts were
made. The decision to electronically photocompose the book by
Linotron was to cross a new threshhold in advanced printing
techniques. Project LEX was happy to have had a part in this
venture.
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October n, 1963

MEMORANDUM YOR TIE SECRETARY OF THE A

TIE SECRETARY OF THE X&VY
THE SECRETARY OF THE AIR FORCE
THE ASSISTANT SECRETARY OF DEUFESE (cHmoLoat)
TIE ASSISTANT SECRETRY OF DD'rESE (11STA ATM ,. L40GISTICS)
THE ASSISTAN SECRETARY OF Dn'E (SYST1 ANULSIS)
THE DIRECTOR, ADVANCED RESEARCH PROJECTS AGENCY
THE DIRECTOR, DEFENSE ATCIEIC SUPPOR AGENCY
THE DIRECTOR* DEFEUSE 0MNUICATIONS AGENCY
THE DIRCOR, DEFNSE 7 ZLIGENCE AGENCY
THE DIRECTOR, DEFUSE SUFPLY AGENCY
THE DIRECTOR, NATIORAL SECURITY AGE=CY

SUBJECT: DoD-Wide Technical Thesaurus

There in a strong and continuing need in the Department of Defense for
maintaining a comprehensive and up-to-date reference authority for the terms
used to describe scientific and technical subjects. The inter-disciplinary
character of science, angineering, and other technologies is recognized in
such DoD activities as requirements studies, intelligence estimates# program
planning, budget analysis, research and development, operationsp v~plyt
maintenaneep and the documentation associated with these activities. Effective
communication and understanding between disciplines, at ell echelon of
managementp depends upon access to a consolidated rt-cor2 of how the specialized
languages are actually used.

The need for a thesaurus-like reference authority to technical terminolog
is recognized throughout DoD and the Defense contract program. The diverse
and uncoordinated efforts now underway in the Army, Navyq Air Force, Defense
Supply Agency (including the Defense Documentation Center), and the Defense
Intelligence Agency illustrate the urgency for DoD-wid, action. To avoid
duplication of effort and to mobilize the currently applied resources for
greater effect, I believe that DoD should have a iingle project to which all
DoD ccpon•nts can contribute and on which DoD contractors and the professional
societies can focus their participation.

Each of the iMilitary Departments and the Defense Agencies has been surveyed
by the Director of Technical Information, ODDHAE, to consider whether it
could assum responsibility for DoD-wide coordination of the technical
thesaurus project. This review indicates that tho nost attractive alternative
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is to organize the prvject within a scientific and technical unit which
has professional talent covering a wide range of subjects and to establish
a project task force there to do the job.

The Office of Navel Research is hereby designated as the organization in
DoD responsible for preparation of an authoritative inter-disciplinary
technical thesaurus. Detailed program discussions have been held with ONR.

The Assistant Secretary of Defense (Installations and Logistics) will
designate this project as the official DoD standardization effort on
technical thesaurus in a memorandum to be issued separately.

The Assistant SeCretary of Defense (Comptroller) will designate the Office
of Naval Research as the Assigned Responsible Agent (ARA) for preparing an
authoritative technical thesaurus &a part of the Data Elements Standardization
Program. The memorandum of assignment will be forwarded shortly.

The Work Plan and an approximate time schedule have been developed and are
hereby approved as the official scope of the technical thesaurus project.
They are attached as Enclosure 1.

A full-time task force will be established within ONR. Personnel for the
task force will be assigned and organized in accordance with the schedule
shown in Enclosure 2.

A statement clarifying the intent of a thesaurus as compared to a dictionary
or glossary is attached as Enclosure 3. This memorandum is concerned only
with thesaurus activities.

All addressees of this memorandum are requested to provide assistance to
the project as set forth in the Enclosures.

Each addressee of this memorandum is requested to make an imnedliate review
of current or proposed in-house and contractual efforts in the field of
technical thesaurus construction and maintenance, and to suspend such efforts
in favor of concentrating the resources so engaged into the new task force
project. Any technical thesaurus effort that muot be continued shall be
submitted to vr office for review and approval. Where approval is given,
it will be with the understanding that the DoD-wide project has precedence
and coordination with it will be required.
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Properly conducted, with strong participation by all pertinent elements of
the Defense comminty, this new project can have an Important and favorable
future impact on the effectiveness of technical cown cations in all echelons
of DoD and in all phases of the Department's work. Your prompt attention and
adherence to the proposed schedule All be greatly appreciated*

B. FO6TER, 3!.

Enclosures 
3

:A

5

I'

..
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NA pendix 1
Enclosure 1

WORK PLAN- DOD-WIDE THESAURUS

Purpos; To develop ar.d publish a scientific and technical thesasUus for
is j all elements in the Department of Defense, and their contractors, who

are engaged in the management and execution of research, develo.mnt, enginee:-
ing, design, procurement, supply, and maintenance.

Products Desired:

1. A manual setting forth DoD conventions for thesauri building.

2. A thesaurus of scientific and technical descriptors devised from
terms or concepts essential to the storage and retrieval of information
or data related to DoD research, development, engineering, designs procure-
ment, supply, and maintenance, and arranged in format or formats that will
provide:

a. Definition or scope notes that will as clearly as possible
show the uniqueness of each term, its generic relationship with others,
and with appropriate cross reference;

b. Orderlj arrangements in natural language that will afford
rapid and straightforward approaches for different kinds of usage;

c. Relationship of the whole to the COSATI Subject Category List;*

d. Codes for machine manipulation; and

e. Indexes as may be necessary fer usage guidance.

3. Recommendations for any changes in the COSATI Subject Category
List that may become apparent during the course of the work.

Approach: The work will be performed by a full-time task force, supplemented
at intervals with repr9sentatives fro DoD operating and contractor activities
who are directly conceded in one or more specific subject fields.

The group will be set up in a separate working area provided by the Office of
Naval Research. ONR will provide the Project Director and clerical personnel
and will also provide supporting office supplies, equipment, and assistance
where needed in reproduction and occasional cce~uter time with the required
operating and program•ing personnel. The Project Director may arrange for
consulting service, either from within ORR or from outside sources, as such
may becom appropriate.

*The COSATI Subject Category List has been issued by the Committee on Scientific
and Technical Information of the Federal Council for Science and Technology. as
the official government-wide technical vocabulary for document announcement,
security control, and management reporting.
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The work will be given priority, and the schedule reflected in the following
time-table will be met as closely ta possible. Sone changes in plans way
be necessary as the operations proceeds but the terminal date should rinin
fairly firm.

Time Table:

Event No. Want Tenet Date

1. Iatters out to Services submitting plan and 12 Oct 65
requesting assistance and tusk force assignments.

2. Complete space and equipaent arrangements. 29 Nov 65

3. Personnel assignments made. 29 Nov 65

4. Task Force convenes - actual work begins. 13 Dec

5. Identify and list area" and activities to be 20 Dec 65
covered. Prepare work schedule chart.

6. Coordination draft of convetions and 30 Dee 65
guidelines.

7. Approval or cements of 6 received. 14 Jan 66

8. Complete conventions and guidelines for 28 Jan 66
publication.

9. Collection of pertinent vocabularies and i4 Feb 66
tapes or punch cards (vhere available).

10. Identify compatible terms or concepts in various 28 MPar 66
lists and those reqairing resolution of
differences .

11. Complete preliminary compatible concept list 15 Aug 66
sh••ing inclusions,, exclusions, and roeas
references to acconaote concepts and maike
preliminary assipmuts to CMMTX SCL.

12. Conclude series of meetings and contracts with 26 Sept 66
representatives from various subject or activity
areas.
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Event NO. went Ta t Date

13. Complete semi-final coatible list, COLATI i1 Oct 66
SCL assignmentas and scope notes.

14. Coplete check and clean-up. 4 Nov 66

15. Complete index or indexes. i1 Nov 66

16. Final draft prepared. 9 Dec 66

17. Final coordination complete. 7 Jan 67

18. Final refinements and clean-up. 27 Jan 67

19. Codes for computer input. 10 Feb 67

20. Prepare computer tape. 24 Feb 67

21. Run Manuscript copy and release to 15 mar 67
printer (OPO).

22. Issuance April 67
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TASK FORCE CGMPLED

For DoD-Wide Thesaurus Project

The full-time task force vill be a 14 -man team; 11 professional (preferably
in the GS.ll to GS-15, or comparable grades) and 3 clerical. The breakdown
of this team and the approximated total man-years in accordance with the time
schedule for preparation of a first edition is shown below. Each Department
or Agency named will be responsible for supplying the number indicated, or
for a transfer of funds to ONR in the amount necessary to support contract
personnel in lieu of in-house personnel. Arrangements will be mded by OHR
for supplementing the effort on a contract basis.

Professional Personnel No. Total Man/Yrs.

Office of Naval Research (Project Director) 1 1
Army 2
Navy 2
Air Force 2
Defense Documentation Center 2
National Security Agency 1 1
Defense Intelligence Agency 1 1

Clerical Personnel

Office of Naval Research (1 Secretary; 3 3 3/4
2 Stenos or Clerk T.ypists)

The above personnel assignments are required from each of the Services and
Agencies listed. Each civil service employee assigned will be responsible to
the Project Director. It is anticipated that the Project Director will be the
Project Officer for such contract service '.hat may be required.

The professional staff of the task force should be made up of individuals who
represent the highest qualifications for scientific and technical vocabulary
building in their respective Military Service or Agency and within the grade
levels indicated above. The Army, Navy,r Air Force, Defense Documentation
Center, DIA, and NSA will each designate an individual or an office to serve
as its focal point for internally coordinating the effort and assuring input
to the project from its related interests. ach of the other Defense Agencies
not named will have the option of designating a focal point representative who
may serve full- or part-time on the task group as the needs of each o dictate.
ONR will be informed of all focal point designations prior to 20 October 1965.
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In coordination with the respective Services and Agencies, the Project
Director may arrange for alternates for the regular members, or for part-
time additional assiinments, when it is doomed important to bring spqcializ'd

skills to bear on the project. Continuity of effort and thoroughness of
coverage will be the prime factors governing these moves.

Short-term vorking panels (usually from one to five da4ys) may be scheduled by
the Project Director from time-to-time. These will be scheduled when specific
subject or usage areas are to be considered by the task force and for such
duration as the project Director may determine for optimum input. Working
panels will be formed on an livitation bas3.s with full expenses born by the
activity they represent. Pertinent DoD in-house and contractor activities
as well as non-DoD government Ectivities may be included. Focal points will
assist in seeing that this opportunity in extended to pertinent activitiesor contractors within their respective agencies.

Also, it may be anticipated that the Project Director or focal point
repreaentatives will find it essential from time-to-time to seek consultation
with scientiats or engineers concerning terminology in special fields.
Cooperation in this respect will be highly desirable.

Although the project will be considered as terminated with completion of
the first edition manuscript and other products that have been listed in
Enclosure 1, the focal point representatives should continue to be recognized
by each Service and Agency for continuation on & limited basis for further
collection, refinement, and building of vocabulary terms which will eventually
lead to future revisions.
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Enclosure 3

A THESAURUS AS C0MPARE) TO A DICTIONARY OR GLOSARY

As ia usually the case with closely telated articles or tools, the principal

difference. between a thesaurus and a dictionary or glossary lies in the u,-,
for which each is intended. It is the purpose here to briefly describe the
purpose cf a thesaurus and how it differs with a dictionary or glossary as
a vocabulary tool.

For indexing purposes, librarians and documentalists have long faced the
problem of reducing the words in the text of an article or book to a few
key words or descriptive terms. This is forced upon them simply because it
is both impractical and illogical to index every word. The same situation
is faced when one searches a collection of documents for information. He
oust reduce his question to the principal voids or terms describing his
subject area, else he would be lost in a maize of useless approaches. Hence,,
a commn subject matter guide for both indexer and searcher is essential.

The logical arrangement of words and combinations of words to meet this 9
need has taken many forms. Subject classification systems for placing
generically related kinds of knowledge together have been most prevalent--
such as the Dewey Decimal Classification System and the Library of Congress
Classification System. In recent years "subject heading" lists for specialized
collections have been heavily used. "Descriptors" and "uniterms" are other
variations for arranging a vocabulary to afford ways and means to control
knowledge in the bibliographic processes.

With the comin of automation, a thesaurus-like arra.nWenent of term hbs
aided the user of subject terminology by adding clarifl-:ition of synonyms,
antonyms, homographs and hierarchical relationships. This clarification
becomes of increased importance where manual or eyebill inspection is
eliminated after computer or mechanized techniques take over.

Unlike dictionaries or glossaries, none of the lists or arrangments referred
to above carry definitions as such. Although definition is implied through-
out their orgsaizetions the major purpose is not to define. The thesaurus
is tailored to provide art authoritative guide or road map to subjects, broad
and narrov, with forward and back approoches for effective storage, retrieval,
and comanication processes.

There is also a difference between "word" and "term" as we think of scientificand tecbnleal thesauri. The emphasis here is on the "terM. " A term ma be

a single word, or it may be a combination of words. Each term represents a
concept or a unit of information. This is quite different frc• a dictionary
which essentially deals with single words.
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Generally, a glossary &Ito deals with terim as well as separate vords.
But a clarifying definition for a particuler use is involved and an arrange-
ment showing hierarchical relationships or classification of subject matter
is seldm used. According to Websterp a glossary is a collection of glosses,
and a gl0ss Is a difficult word needing explanation or interpretation. It
Is a partilal dictionaary.

It should be noted that, in the building of a thesaurus, dictionaries and
glossaries furnish important guidance. Definitions and interpretations com-
bined with usage in the 1iteratux'e itself provide the key to the thesaurus
arrangemnt.

Final4,, Uberaw dictionaries and glossaries are generally used for the
purpose of defining words or terms, an almost inverse use is the role of the
thes•urus: to assist in identifying the torm to fit the concept.
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1, A OFFICE OF THE ASSISTANT SECRETARY OF AORpMdx

WASh4ITOK4 0. Q. NMI

COMMlO.LItA

S (Z ~n ) December 2, 1965

M4.VdM4 FOR SECETARY OF TO WrV

SUBJECT: Assipmmnt of Data Elements and Data Codes atiom
Reaponsibility - DoD-Wide Technical Thesaurus

Under the provisions of DoD Directive 5000.11, "Data Elements
and. Data Codes Standardization Program," dated. December 7, 1964, and
DoD Instruction 5000.12, "Data Elments and Data Codes t a tion
Procedures," dated April 27, 1965, the Nlavy is designated as the Aasiged
Responsible Agency (AMA) for the development, coordination end recamen-
dazon to Assistant Secretary of Defense (Comtroller) of standard data
eiements and related features vhich 'are to be reflacted In the DoD-Wide
Tchnical Mxesaurus and their subseqauent maintenance. As indicated In
DDA&E memorandum of October 12, 1965% "DoD-Wide TiehnAcal 2hessurus,"
the Office of Naval Research has been age n % s &Me a Moe
for tlhs assigment.

Guidelines and procedural steps for operation of the york groups
assembled for this project are set forth in Enclosure 1 of DOD
Instruction 5000.12. It should be noted that the data stadarditics
group aud the Thsaurus group are the same. To provide appropriate
coordination, the representatives of the DoD c onents desipated as
points of contact for data element standardization matters (Enclosure 1)
must be aware of pending actions. Each must know bo, In his orgnsatic
is assined to vorking groups on data standa&Zdation. Therefore, the
na.es of members participating in the working group, representing hie
component, should be sent to these*points of contact. ACitioV.1•7y,
the coordination required by DoD Instruction 5000.12 should be
accomplished by forwarding the proposed data element reco nations
to these points of contact.

The Thesaurus In intended to afford a cross-reference list of

acient=ifi and technical concept-terms (or -vords) meinl for use In
informa•ion retrieval. Mwe. T4saurus itself vwll be cc aterize and,
as such, is a data system and parts or all of it will be applicable to
more than me inormtion retrieval data systm. Therefore, all if
the terms •ithin the Thesaurus an subject to standard'atiomn. TisL
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objectiva should, be borne in mind from the outset. Although the
pro edur.s for establishing a Thesaurus-like terminology and standard
dLta elements aee somewhat different, there are sufficiently ce•o
grounds to permit a Considerable degrea of concurrent effort. The
main 4±f8erences are in the mechanics of establishment and presentation.
Me Intellect.al exercise in both cases is qauite similar and full
advantav should be takeAn of this similarity. Much of the analysis
vork dome in Compiling the Thesaurus will be unable as an Initial
step In standardizing data elements. Data elements mast be defined
and standardized one at a time. Preliminary lists of teas made In
the Thesvarus effort can be the first step In such defluition. Also,
it Is essential tbat, the data systems requirement of .11l DoD functions
and organiza~tions u~si~ng the s"me or related data elements be considered
in ata, standardization.

In many cases, -the concept-tezs which will appear In the technical
esaur.• will be the same s those used In other DoD data systems In

ad&ition to information retrieval systemi. As such., they may already
be or =ay be subject to become stam•a.rd data elements. To assure
consistency between the terms used. In DoD data systems and In the
o:Vicial DoD reference authorityj, wherever possible.. the standard data
elements Included In the Thesaurus should be so identified* Me
standard data elements included in the Thesaurus vill appear., along
vith all other DoD standad daa eleoents# In a standard data pUblcatio
-with tbheiLr related standard data items and Codes and data use identifiers.
It is suggested .tha~t some reference to the standard. data publicatiLon-be
included In the Thesurum and en identification of the standard, data
elements so listed. Sucloaum 2 ]provides z:%ecific assistance in the
standardizatio assigument. ThrouO representation on the the project
briefingsessions, ASD(Cootroller) will be continually Informed as to
progress and guidance can be give In the appropriate direction for
data st•Aardization.

Reprosentatives of the Data Standards Division will be available
to give briefings, as required, and to provide guidance and assistance
In apl;•yng the criteria amd procedures to identify, develop, define
and code reco=eaded standard data elements and related features.
Questions concerning any of the material or guidance furnished nr any
other aspects of the Program should be brought to the attention of this
Division for resolution at the earliest possible opportunity.

W. Carl BlaisdeU
* Deputy Assistant Secretary of Defense,

h, eesures - 2
1, List of Points of Contact
2.. Jpecfic Data Standardization

* Assistance
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COPY

10 November 1965

AR

MEMORANDUM FOR The Commanding General, U. S. Army Materiel Comwand,
Attention: AMCTD-S

The Chief of Naval Material, Department of the Navy,
Attention: MAT-233

The Deputy Chief of Staff, Systems and Logistics,
Department of the Air Force, Attention: AFSPPER

The Director, Defense Supply Agency, Attention: DOAK-SEC

SUBJECTt DoD-Wide Technical Thesaurus

Project MISC-0359 is hereby established and assigned to the Department
of Navy for management. The Office of Naval Research is designated
as preparing activity. The Departments of the Army and Air Force, and
the Defense Supply Agency are requested to advise the Navy Departmental
Standardzation Office of their custodians for this project.

The scope of this project and plans for its copletion are contained in
the anioranezm dated October 12, 1965 to DoD components fro John S. Foster,
Jr., OMD (cow attached).

(Signed) William C. Nichols
Lt. Col., TSAF
Assistant Deputy Director
Office of Technical Data

and Standardization Policy

Enclosure 1
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DEPARTMENT OF THE NAVY

OFFICE OF NAVAL RESEARCH
WASHINGTON, 0, C. 20360 ,I AW.L m~,m ,O

PROJECT LEX
FOCAL POINT MEMBERS

ARMY NAVY
Mr. Parmely Daniels Mr. Robert J. Mindak
Office of the Chief, Office of Naval Research
Research and Development Code 403M
3045 Columbia Pike Navy Department
Arlington, Virginia 22204 Washington, D. C. 20360

' ~DAS.._A SECRETARY OF DEFENSE, OFFICE OF
Lt. Colonel John E. Preston Miss Mildred Bailey

Defense Atomic Support Agency ASD - Comptroller
1B728 Pentagon 5A875 Pentagon
Washington, D. C. 20301 Washington, D. C. 20301

NSA DIA
Miss Agnes Oberwortmann Colonel Davis Potter
National Security Agency Defense Intelligence Agency
Fort Meade, Maryland 20755 Washington, D. C. 20301

AIR FORCE DDC
Major Clayton Schle,, Mr. Paul Klingbiel
Air Force Systems Command - SCTN Defense Documentation Center (DDC-V)
Andrews Air Force Base Cameron Station
Washington, D. C. 20331 Alexandria, Virginia 22314
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OFICE OF TE DIRECTOR OF DEFENSE RESEARCH AND ENGINURING

WA94INOTO, . C. 21o3

6 January 1966

1EMORANDU FOR THE PROJECT LEX FOCAL POINTS

SUBJECT: Mission Statement

The multiple address memorandum of 12 October 1965 from the Director
of Defense Research and Egineering established a project to prepare
a DoD-Wide Technical Thesaurus under Office of Nav&l Research
cognizance (since named Project LEX). This memorandum delineates
the responsibilities of focal point representatives as provided in
the 12 October 1965 memorandum.

".7he Army, Navy, Air Force, Defense Documentation Center,
DIA, and NSA will each designate an individual or an office
to serve as the focal point for internally coordinating the
effort and assuring the input to the project from its related
interests. Each of the other Defense Agencies not named will
have the option of desigating a focal point representative
who may serve full- or part-time on the task group as the
needs of each may dictate."

The focal point individual or office is the liaison between the entire
Military Department or Defense Agency thus represented and Project LEX.

Individual and direct communications are expected between the focal
points and Project LEX as well as between the focal points and all
activities within their respective Departments or Agencies. Much of the
comunications with the Project will be through meetings called and
chaired by the Project Director at regular intervals. Individual con-
tacts may be made bn matters concerning a single Department or Agency
at any time.

The following are typical of the functions to be performed by each focal
point-

a. Attend focal point meetings and keep himself informed of
the progress and status of Project LEX. Also, inform
others in his Department or Agency who are concerned with
development and standardization of technical terminology.
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b. Take such steps as may be necessary to insure that the

Project receives input from his Department or Agency in
any or all of the following areas:

(1) Supply of existing technical terminology from all
DoD activities ranging from research through
development and procurement to supply, operations,
and maintenance.

(2) Representation on the task force, or fnmds in lieu
thereof, as required by DDR&E memorandum of 12 October1965.

(3) Representation at scheduled subject area sessions by
specialized technical personnel from affected in-house
installations.

(4) Requirements for data element standards ewloying
technical terminology.

(=) Evaluation of technical terminology submitted to
Project LEX by contractors, trade associations, pro-
fessional societies, and other government agencies.

c. Obtain appropriate official action of his Department or Agency
on matters that may require coordination, approval, or coments
as determined or identified by the Project Director.

/s/ Walter M. Carlson
Walter M. Carlson

Direvtor of Technical Information

cc: Chief, Office of Naval Research
Director, Project LEX

71.
(Verso Rlan)



APPENMlX 3

I
.1y
I'

73.
(Verso Blank)



SApiendix 3

PANEL PARTICIPANTS

Dr. Robert F. Acker, Office of Naval Research
Marshall D. Aiken, Army Material Command
John A. Alford, U. S. Department of Agriculture, Beltsville, Md.
Richard F. Allen, Coastal Engineering Research Center, U. S. Army
Theodore E. Allen, The Mitre Corporation
Paul T. Allsman, U. S. Bureau of Mines
Louise Annus, Federal Aviation Administration
Marshall J. Armstrong, Jr., Army Engineer Research and Development

Laboratories
Paul H. Ashley, Office of Naval Research
Kenneth C. Back, Aerospace Medical Research Laboratories
Stanley Backer, Massachusetts Institute of Technology
Robert R. Baclawski, Defense Personnel Support Center, New York Region
Charles M. Bailey, Naval Photogra•p!c Center
Dr. Bryon B. Baker, Jr., Naval Oceanographic Office
Uary C. Baker, Applied Physics Laboratory, Johns Hopkins University
John Baldwin, Defense Documentation Center
Edmund A. Barber, International Business Machines Corporation
William L. Basinski, Information Dynamics Corporation
J. J. Beinlich, United States Steel Corporation
Dr. Walter M. Bejuki, Biological Abstracts
Lt. Willis H. Bell (MC) USNR, Experinental Diving Unit, U. S. Navy
Willard P. Berggren, University of Bridgeport
George M. Bernard, City of New York, Board of Higher Education
Susanne F. Bershad, National Oceanojra-phic Data Center
C. W. Best, Collins Radio Company
Donald T. Black, Agricultural Engineering Research Division,

U. S. Department of Agriculture
Don Blanchard, Society of Automotive Engineers
Dr. Edmund J. Blau, Applied Physics Laboratory,

Johns Hopkins University
Norman B. Bodinger, Information Handling Services
Margaret M. Boehly, Office of Naval Research
Lea M. Bohnert, CEIR, Incorporated
J. F. Bonick, Inland Steel Comp~iny
George Boras, Howard University
Morrie Bornstein, Army Munitions Comand
Dr. Victor R. Boswell, Crops REsearch Division,

U. S. Department of Agric',Jture
Charlotte M. Bower, Monsanto C'-.xpany
William T. Boyd, U. S. Bureau :f Mines
Samuel W. Bradstreet, Air Force Materials laboratory
Curtis L. Brown, Institute of Paper Chemistry
Elizabeth E. Brown, International Buciness Machines Corporation
Mary E. Brown, Applied Physics Laboratory, Johns Hopkins University
William F. Brown, Library of Congress
Walter L. Brytczuk, U. S. Metals Refining Company
Charles J. Brzezinski, Office of Secretary of Defense (I&L)
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lawrence M. urwman, U. S. Bureau of Mines
James L. Butler, Agricultural Engineering Research Division,

U. S. Department of Agriculture
Edith G. Calhoun, National Library of Medicine
Dr. Robert 1. Carlile, Uhiverusir of Missouri, Rolla, Missouri
Irving G. Carlson, Navy Electronics Laboratory
Dr. Richard C. Carleton, Office of Naval Research
Salvator J. Castro, Naval Electronics Systems Command
Randall S. Caswell, National Bureau of Standards
Cdr. Charles Causey, USN, Office of Naval Research
Nicholas J. Chaconas, Defense Documentation Center
H. D. Chafe, American Society for Metals
Thomas W. Christian, Chemical Propulsion Information Agency
Thomas D. Clemens, U. S. Office of Education
Sujan E. Collier, Ingersoll-Rand Research Center
Dr. Thomas J. Condon, Amer!can Coumcil of Learned Societies
Alvin G. Cook, Allegheny LIllum Steel Corporation
Bert Cooper, American University
Clarence E. Corum, Naval Research Laboratory
Jack Crane, New Holland Machine Company
John R. Cronin, Applied Physics Laboratory, Johns Hopkins University
Milton Cuttler, Defense Personnel Support Center
Rene Cuzon, National Oceanographic Data Center
Margaret Daley, Naval Ship Systems Command
Robert C. Daniel, Naval Ordnance Laboratory
Winston Dean, U. S. Public Health Service
Sara W. Dearman, Redstone Scientific Information Center,

Army Missile Command
Elizabeth B. deLeon, Naval Ordnance Laboratory
R. J. Desrosiers, Defense Communication Agency
Dr. Donald H. Desy, Rolla Metallurgy Research Center,

"U. S. Bureau of Mines
Frederick G. Dhyse, National Institutes of Health
Reynold Dreyer, Defense Documentation Center
Bernard E. Drimmer, Naval Ordnance Systems Command
Dr. Robert T. Duquet, Naval Ordnance Systems Command
Dr. L. W. Eastwvod, Olin Mathieson Chemical Corporation
James L. Eller, U. S. Office of Education
Mary Louise Engel, National Agricultural Library
lawrence N. Eveleth, Naval Facilities Engineering Command
Vernor Feild, Naval Weapons Laboratory
Henry B. Fernald, Jr., Montclair, New Jersey
Lt. Bruce A. Finlayson, US, Office of Naval Research
Nathan Fishel, Geodesy Intelligence Mapping Research and Development

Agency, U. S. Army Engineers
Richard G. Fisher, North American Aviation Incorporated
Murray Fogelman, National Oceanographic Data Center
William D. French, American Society of Civil Engineers
Erna E. Gabrielson, Aerospace Group, The Boeing Company
Emily B. Gallup, Naval Ship Research and Development Center
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Helen Gillette, Battelle Memorial Institute
Robert J. Gleason, Naval Facilities Engineering Comond
George R. Gohn, Bell Telephone Laboratories
Jean B. Goldbecker, Naval Research laboratory
Ralph Golden, Food and Drug Administration
Madge C. Goolsby, National Institute of Child Health and

Human Development
Mary P. Gospodarek, Naval Ship Research and Development Center
Melville S. Green, National Bureau of Standards
Maj. Roger W. Greer, Headquarters, U. S. Marine Corps
John Greve, American Society of Tool and Manufacturing Engineers
James P. Grimes, Naval Research Laboratory
Howard D. Grimmett, Naval Ship Research and Development Center
Norma Hadary, National Institute of Child Health &nd

Human Development
Dr. Richard Halfyard, Institute for Defense Analysis
Peter Halpin, Defense Documentation Center
Jacqueline Hard, Naval Ship Research and Development Center

Charles W. Hargrave, National Aeronautics and Space Administration
Elizabeth Hartner, Knowledge Availability Systems Center,

University of Pittsburgh
Charles Hawken, Webster Groves, Missouri
Dale A. Hawley, Huntsville Division, The Boeing Company
H. Winston Hayward, U. S. Patent Office
Norman Hecht, University of Dayton Research Institute
Albert S. Henick, Army Natick Laboratories
Dr. Arthur Herschmann, American Institute of Physics
Vida G. 1ildyard, UNIVAC Division of Sperry-Rand Corporation
Frank M. Holz, U. S. Public Health Service
James E. Horton, Naval Weapons laboratory
B. A. Howard, Army Weapons Comand
Audrey A. Hunter, International Nickel Company
Roland Jackel, Office of Naval Research
Dr. Robert K. Jennings, Office of Naval Fesearch
Maryann S. Jessup, Teledyne Industries, Incorporated
Charles Y. Johnson, Naval Research Laboratory
Richard L. Johnson, Collins Radio Company
Wallace W. Jonz, U. S. Phblic Health Service
Harry Kamien, Navy Publications and Printing Service
John Kamhouse, General Electric Company, Cincinnati
John E. Kaufman, Illuninating Engineerin% Society
Richard P. Kelisky, International Busines- Machines Ccrporation
Irving B. Kelley, Defense Documentation Center
MaJ. A. L. Kimball, Defense Atomic Support Agency
Dr. Bert King, Office of Naval Research
Kay I. Kitagawa, Defense Documentation Center
William D. Kleis, Hdqtrs., 6th Weather Wing, Andrews Air Force Base
Milton A. Knight, Naval Air Systems Comnd
Laura A. Knott, Naval Ordnance laboratory
Helen K. Kolbe, Applied Physics Laboratory, Johns Hopkins University
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Norman A. Koss, AVCO Corporation
Michael Souis, TAPPI
Jams Kowalick, Azmy Munitions Comand
Martin C. Kraichman, Naval Ordnance Laboratory
Suzanne Kronhel.m, Office of Naval Research
Sophie Kwiatkowski, Aerospace Corporation
Dorothy LaSaine, Coastal Engineering Research Center,

Department of the Army
Fred R. Lawson, Defense Documentation Center
Cdr. John C. LeDoux, Naval Facilities Engineering Command
Herman Lerner, Office of Naval Research
L. F. Levenick, Caterpillar Tractor Company
Willie L. G. Levett, Army Aviation Material Command
Jacque E. Levy, Defense Documentation Center
Kathleen Levis, Center for Applied Linguistics
Mary L. Lewis, Redstone Scientific Information Center,

Army Missile Comand
Dr. Leonard M. Libber, Office of Naval Research
Eva Liberman, Naval Ordnance Laboratory
Dr. Gertrude London, Rutgers, The State University
William H. Longnecker, Technical Information Division,

U. S. Army, Ft. Detrick
Ocean W. Lucas, Naval Civil Engineering Laboratory
Hubert Luger, Control Data Corporation
Catherine C. Lyon, Naval Weapons Laboratory
Ruth M. Madsen, Department of the Interior Library
Ralph A. Magowan, Olin Mathieson Chemical Corporation
Dr. jidney J. Magram, Army Research Office
Dr. Frederick W. Maire, National Institutes of Health
Dr. Frank McL. Mallett, The Ohio State University
Walter W. Mallonee, Naval Facilities Engineering Command
William Mann, Computer Command and Control Company
Emil J. Markulis' The Army Library
Herbert F. Marples, New York City Transit Authotity
Dr. Louise H. Marshall, National Academy of Sciences
James L. Martin,fNewark College of Engineering
Hayden Mason, National Fire Protection Association
Leonard M. Mason, Vitro Laboratories
Robert M. Mason, Naval Research Laboratory
Nei Mathys, Rome Air Development Center, Griffis Air Force Base
Robert McAfee, Jr., American Geological Institute
Joan McClenthan, Rome Air Development Center, Griffis Air Force Base
James A. McConnell, U. S. Department of Defense
Harold E. McGannon, U. S. Ateel Corporation
M. Kent McGlone, Naval Weapons laboratory
Margaret M. McGovern, E. I. dupont de Nemours & Company
Dr. Paul A. McGrath, U. S. Department of Defense
William McKay, International Business Machines Ccrporation
Alexander A. McKenzie, Institute of Electrical and Electronic Engineers
Mary L. McMullin, Naval Ordnance Test Station
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Dr. James P. McMurray, National Referral Center for Science
and Technology, Library of Congress

Dr. Aiden McNamara, Massachusetts Institute of Technology
Francis J. McNeeley, U. S. Department of Defense
Morton F. Meltzer, Martin Company, Orlando
Charles Merhib, Army Materials Research Agency
Robert S. Merkel, Institute of Textile Technology
Jerry B. Miletead, Defense Documentation Center
Thomas Minder, International Business Machines Corporation
Frederick F. Monroe, Coastal Engineering Research Center, U. S. Army
Alan Moore, National Institutes of Health
Dr. Clifford T. Morgan, Psychonomic Science
Dr. tawrence N. Morscher, Jr., Office of Naval Research
Angelo J. Muccino, Defense Documentation Center
Homer D. Musselman, U. S. Army, Chief of Engineers
Burton N. Navid, Naval Research laboratory
Anna B. Nazary, Naval Ordnance Systems Command
J. P. Neal, University of Illinois
Mark G. Newmark, Engineering Index
Owen D. Nichols. Division of Air Pollution,

U. S. Department of Health, Education and Welfare
Herbert A. Nobles, International Business Machines Corporation
Dr. Eugene O'Brien, Army Munitions Command
James Ott, Battelle Memorial Institute
Robert L. Panek, North American Aviation, Incorporated
Allan B. Partridge, Jr., United Aircraft Corporation
William C. Patterson, Jr., Battelle Memorial Institute
Robert C. Peden, National Academy of Sciences
Martin L. Peller, National Institute of Child Health

and Human Development
Worth D. Phillips, U. S. Army, Chief of Engineers
Eileen Pickenpaugh, Naval Research Laboratory
Dr. James G. Pierce, Frankford Arsenal
Roger L. Pilloton, Oak Ridge National Laboratory
Edward J. Pollnitz, Chemical Propulsion Information Agency
Martin L. Pomerantz, Keane, Pomerantz and Associates
Clarence Pratt, Air Force Materials Laboratory
Mae E. Preston, TRW Systems
David Pricer, International Business Machines Corporation
S. P. Prosen, Naval Ordnance laboratory
Henry C. Pusey, Naval Research laboratory
Dr. John B. Qaich, National Clearinghouse of Mental Health Information
Charlene G. Rafter, Geophysical Sciences Library,

Environmental Science Services Administration
Leslie Rajkay, ARMCO Steel Corporation
Dr. Norris W. Rakestraw, Naval Research laboratory
Pauline C. Ramsey, The Army Liorary
William A. Raney, Soil and Water Conservation Research Division,

U. S. Department of Agriculture
Leslie E. Rasmussen, E. I. duWont de Nemours & Company
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L. E. Raymond, The Singer Company

Dr. John E. Rickert, Kent State University
Harold S. Rienstra, System Development Corporation
David Rife, Lockheed-Georgia Company
Malcolm Rigby, Environmental Science Services Administration
Dr. Samuel J. Ringel, Defense Documentation Center
Willard W. Robbins, Jr., Naval Electronics System Command
Dr. William C. Robison, Army Natick Laboratories
Otto C. Roeanelli, McLaughlin Research Corporation
Alpha G. Rose, National Agricultural Library
Bernard B. Rosenbaum, Naval Ship Systems Command
Dr. Gladys Rosenstein, Food and Drug Administration
Dr. Bruce M. Ross, Catholic University of America
Paul E. Rubbert, Production Development Group, The Boeing Company
Robert S.. Runyon, American Institutes for Research
Dr. James E. Rush, Chemical Abstracts Service
Nathan J. Sands, General Precision Incorporated
Dr. Charles W. Sargent, Lovelace Foundation for Medical Education

S.& Research

John A. Satkuwski, Office of Naval Research
Hubert E. Sauter, Clearinghouse for Federal Scientific

and Technical Information
Dr. Leslie W. Scattergood, U. S. Bureau of Conmercial Fisheries

Robert H. Scheaf, U. S. Department of Defense

Fred Scheffler, Air Force Mterials Laborator.
Alexis I. Schidlovsky, Chemical Propulsion Information Agency
Hiram Schier, Navy Publications and Printing Service
Dr. John H. Schneider, National Cancer Institute
Richard Schneider, TRW Systems
H. Schofer, Defense Documentation Center
John J. Schultz, E. I. de Pont de Nemours & Company
Florence Schwartz, National institute of Child Health and

Human Development
Charles Serpan, Naval Research Laboratory
Claire A. Shanks, Office of Naval Research
Victor F. Shauklas, Counterinsurgency Information Analysis Center,

American Unhiversity
John R. Shelton, Port of New York Authority
Allen Shibley, PLASTEC, Picatinny Arsenal

J. J. Shideler, Portland Cement Association
Dr. Norman C. Shuway, National Library of Medicine
Dr. Milton Silver, Computer Comnand and Control Company
Ward F. Simmons, Battelle Memorial Institute
Dr. Evelyn Sinha, Oceanic Library and Information Center
Fred A. Small, Office of the Oceanographer of the Navy
Andrenette F. Smith, Armed Forces Radiobiology Research Institute
Marie Spivey, U. S. Army Engineer Waterways Experiment Station
Madeline S. Startzman, Army Logistics Management Center
Roy R. Stevens, National Fluid Power Association
Joseph Stitleman, U. S. Patent Office
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Dr. Charles V. Strain, Naval Research Laboratory
Jean P. Streeter, Office of Naval Research
Thomas T. Surprenant, Naval Ship Research and Development Center,

Annapolis, Md.-

Seymour I. Taine, National Aeronautics and Space Administration
Samuel A. Tancredi, Division of Air Pollution,

U. S. Department of Health, Education and Welfare
W. Antoinette Taylor, National Oceanographic Data Center
J. D. Tebo, Bell Telephone Laboratories
Patricia H. Tenniswood, Office of Naval Research
Kenneth G. Thomas, Office of Naval Research
Dudley Thompson, Brookhaven National Laboratory
Harold Thompson, Air Force Materials Laboratory
Helen D. Thompson, Foreign Technology Division,

Air Force Systems Command
Margaret B. Thornton, Technical Support Directorate,

Edgewood Arsenal, Md.
Geza Thuronyi, American Meteorological Society
James M. Tierney, Unive-sity of Dayton Research Institute
Paul H. Trautwein, International Business Machines Corporation
C. James Triska, Iowa State University
Dr. W. James Trott, Underwater Sound Reference Division,

Naval Research laboratory
Walter J. Tudor, Naval Facilitles Engineering Command
James Turnbull, U. S. Department of Agriculture
William R. Turnbull, Jr., Naval Ordnance laboratory,

Corona, California
Robert Upchurch, Oak Ridge Information Center
Jan van Schlifgaarde, Soil and Water Conservation Research Division,

U. S. Department of Agriculture
Dr. Gordon C. Vineyard, Naval Medical Research Institute
Joseph Vinso, Dow Chemical Company
William A. Vilkman III, Naval Facilities Engineering Command
Rose Vormelker, Kent State University
Dr. Vincent G. Waldron, Defense Documentation Center
Donald F. Walker, National Library of Medicine
Josephine L. Walkowicz, National Bureau of Standards
Ronald J. Walton, National Oceanographic Data Center
Paul A. Warner, Naval Ship Engineering Command
William T. •.•terhouse, U. S. Bureau of Reclamation
George M. Watson, Army Munitions Command
Jean L. Webb, Foreign Technology Division, Air Force Systems Command
Ernest B. Weglein, Handy and Harmon
Murray Weinstein, Army Munitions Command
Gerd F. Weissman, Bell Telephone Laboratories
Dorothy Whittington, National Oceanographic Data Center
Robert E. Wilde, American Concrete Institute
David I. Williams, Naval Facilities Engineering Command
Burton J. Wilson, Naval Research laboratory
Jack P. Wilson, Army logistic Management Center
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William J. Wiswesser, U. S. Army Biological Center
Theodore Wolfe, Naval Ship Research and Development Center
B. B. J. Wocd, Duznlop Research Centre, Canada
Thomas 0. Wright, National Oceanographic Data Center
George C. Youn~g, Air Force* Materials laboratory
Richard F. Zaffarmno, U. S. Bureau of Mines
Arthur Jay Ziffer, Naval Research lAboratory

W. E. Zuhn, Army Missile Command, Redstone Arsenal
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SCHEDULE FOR PANEL SESSIONS

April 25 - May 6 Materials

May 9 - 13 Nuclear Pcience and Technology

Smay 16 -27 Military Sciences
.i *Instrumentation and Metrology

*Applied Mathematics, Computers, a~nd
Operations Research

May 31 - June 10 Aeronautics, Missile, and Space Technology

June 13 - 24 Navigation, Communications, Detection, and
Countermeasures

*Petroleum Exploration and Mining

June 27 - July 1 Propulsion, Fuels, and Energy Conversion
*Industrial and Management Systems

July 5 - 15 Electrical and Electronic Engineering

July 18- 29 Mechanical, Industrial, Civil, and Marine
Engineering

August 1 - 9 Chemistry

August 22 - 26 Ordnance

August 29 - 31 Agriculture

September I - 2 Methods and Equipment

September 6 - 9 Behavioral and Social Sciences

September 12 - 19 Biological and Medical Sciences

September 20 - 26 Earth Sciences and Oceanography
September 27 -tor 5Atmospheric Sciences, Astronomy, and Astrophysics

October 5
October 10 - 19 Physics and Mathematical Sciences

*Concurrent EJC panel sessions.
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ENGINEERSI:I

JOINT
COUNCIL
ft MIT 6tM mUST. tW YOU N. Y. M"lJue3,16am PL "M .Wks - ,@*AWRY June 3, 196

Mr. J. Heston He .4
Director, Project LaX
Office of Naval Research
Navy Departmet
Washington, D. C.

Re: Record of Understaning on EJC/LEX thesaurus

Revision Cost Obligations

Dear Heston:

Follo•ing is my understanding of what we decided in your office
recently as to the obligations that EJC and Project IX assme
with regard to the materials and processing costs of the thesaurus
input material and the final DoD and EJr thesauri.

I agreed that EJC will p as the Westioghouse computer process-
ig costs for preparing input material including the 20,000
work cards and the maicrofilm display of the Z•TC input data.

You agreed that Project taX will pay for the card stock used in
preparing the work cards accordic to the bill yet to be received
from Westwinghoute and will pay EJC for the use of the two tapes,
one of the s Js thesaurus and the other of the EJC merged inopt
data fi 65 sources that was sent to Aries Corporateon at your
request. The price for the two tahes is to be negotiated.

You agreed that Project IEX assumes obligation to LTC to pay
for computer processing of the fia thes~urus including key-
punching of data from vork cards and checking of an• cross-
references for reciprocal entries. EJC will make available to
Project LEX without charge the computer program for thesaurus
processing and cleanup developed for EJC by Auerbach Corporation.
EJC will select from the entire EJC/LM completed thesauruw those
terms to be included in the EJC thesaurus. You Wgeed that

Project LEX will prepare for EJC without charge a final tape of
the EJC thesaurus in linear format. Project IBX will further
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prepare for EJC without charge, by arrangement with the Govern-
ment Printing Office, a graphic arts quality camera-ready copy of
the thesaurus in page format complete with running heads, foot-
notes, etc., according to typographical specifications yet to
be agreed upon.

You agreed that Project IEX will also make available to EJC
without charge a mpnet.c tape of the final DoD thesaurus in
linear format for unrestricted use.

Please let me know if the above is an accurate statement of our
understanding.

Sincerely yours,

(signed)
Frank Y. Speight
Director
Information Program

FYS:• /

cc: Mr. Robert Dodds
Mr. Norman Cottrell
Mr. Carl Frey
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DEPARTMENT OF THE NAVY
OFFICE OF NAVAL REISEARCH

WASHINGTON, 0. C. 10360 f faftv mT

ONR: 403M: RJM: rj
9 Jýme 1966

41 Mr. Frank Speight
Director, Information Program
Engineers Joint Council
34 5 East 47th Street
New York, New York 10017

Deo.r Mr. Speight:

Reference is made to your letter of June 3, 1966 to Mr. J. HestonHeald, Director of Project LEX, in which you set forth certain*
agreements as an understanding in the joint thesaurus efforts.

It is realized that it would be difficult to evaluate these
trade-off arrangements in exact dollars. Jkbvever. it would
appear that the costs are small in comparison to the overall
efforts and that, in reality, they are far overshadowed by the
resultant payoff of the joint arrangements. Uence, this Office
concurs.

Sincerely,

Is/ Robert J. Mindak
ROBERT J. MINDAK
Project Officer
Project LEX

Copy to:
onR (Mr. Buchanskn)
oNR (code 4o3m)
Project LEX
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E N OINE UR SINFORMUATION SYSTEMS PROGRAMENGINEERS *"

JOINT
COUNCIL
If ""T WM swap. .- M Vow K N.V.. November 28, 1966
IM PL46m 0 *#As - 9m$§ugY

Mr. Beatonm He•ald
Director, Proj}ect LIX

Office of Naval ResearchUnv Deprtaent
Washington, D. C.

Dear Mr. Heald:

I want to confirm the several conversation ve have had with yourself,
Mr. Spence and your staffs regarding the publication of the Thesaurus
(please refer to my letter dated Auly 26, 1966). Both the Engineers
Joint 0)ouncil Vocabulary Panel and Mr. Speight of the ZJC staff are
rec ending that the full Thesaurus be published by Engineers Joint
Council and be made available to the public through ZJC. This we are
planning to do although its exact form has not been resolved.

We would like to have your written confirmation of the following pointri:

a) The Department of Defense will publish approximately
10,000 copies of the Thesaurus through the Government
Printing Office which will be restricted to distribution
within the Department of Defense and Department of Defense
interests as defined by those authorized to use the
Defense Documentation Center.

b) We would want to have the usual EJC copyright notice
printed on the title page of the publication. At our
last meeting I got the impression that there may be a
directive which might bear on how such a statement
-ast be phrased. If so, please let me know which regu-
lation is involved and what the revised wording might be.

c) The publication will not be madei available for distribution
beyond that indicated above except through Engineers Joint
Council.

d) Permission to publish will not be granted to any other group.
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e) Camera-ready copy and a comlete copy of the Thesaurus onmagnetic tape be given to Engineers Joint Council as agreed
to in previous correipondence.

I would appreciate you securing the appropriate concurrences.

Sincerely,

(signed)
Carl Frey

CF/mf
cc: N. Cottrell

C. Linder
F. Speight
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DEPARTMENT OF THE NAVY
OPFICE OF NAVAL RESEARCH

WASHINGTON. 0. C. J0360 m mwv m V0

LI=,JHH:cab
12 January 1967

Mr. Carl Frey
Secretary
Engineers Joint Council
345 E. 47th Street
New York, New York 10017

Dear Mr. Frey:

This is in reply to your letter of November 28, 1966 to the
Director of Project LEX regarding plans of the Engineers Joint
Council to publish the full Thesaurus and make it available to the
public. For clarification, we understand this to mean that EJC
now plans to print and sell the entire DoD-wide Thesaurus in lieu
of the selected engineering portions as was originally planned.

Such a plan is strongly encouraged. Hence, the following pro-
cedures and arrangements are offered. They are in accordance with
existing Government policies and regulations. It is believed that,
although they represent some modification to the points stated in
your letter, the principal factors are covered and confirmed.

1. An overriding policy which affects all points of concern
here is the fundamental policy of the Department of Defense to make
maximum information available to the public. Hence, unclassified
and unlimited documents it prepares must have an outlet. If EJC
provided this outlet, the version it prints must have substantial
likpness to the DoD version and have approval of the Director of
Project LEX. It is believed that agreements in this direction have
generally been reached; however, any substantial deviation would
serve to negate the plan.

2. There are at least two prime factors which bear on points
mentioned in the EJC letter.

a. Sectiu", 8 of Title 17, U.S. Code, providee that copyright
cannot subsist in Government publications. It does provide that
"The publication or republication by the Government, either separately
or in a public docuent, of any material in which copyright is sub-
sisting shall not be taken to cause any abridgement or annulment of
the copyright or to authorize any use or appropriation of such copy-
right material without the consent of the copyright proprietor."
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b. As a DoD document the Thesaurus is subject to the
distribution provisions of DoD Directive 5200.204 dated March 29,
1965. Distribution Statement No. 1, "Distribution of this Docu-
ment is Unklimited" is applicable since the Thesaurus will contain
no classified or limited type of information.

3. In consideration of the first factor, discussions were

held with Mr. George Cary, Deputy Register of Copyrights. It was
pointed out that the first edition of Thesaurus of Engineering
Terms was copyrighted by EJC in 1964 and that most of the terms
therein would be interspersed throughout the present DoD Thesaurus
as a combined work and, for EJC, as a revision of the first edition.
The following notation for each entry was determined appropriate:

a. In the EJC printing-

On title page or verso of title page:

Q 1964 and 1967 by Engineers Joint Council.

Portions of the earlier version under the title
Thesaurus of Enineering Terms are included in
this revised work prepared in conjunction with
the U. S. Department of Defense."

b. In the Government printing -

On the title page or verso of title page:

"Porticns of this work were previously copyrighted
by EJC under the title Thesaurus of Engineering
Terms, 1964. In accordance with the provisions of
Section 8, Title 17, U. S. Code, this issuance shall
not be taken as c ,se for annulment of the copyright."

It is believed that the above markings in each printing would preclude
publication by any group outside EJC and the Government without priorpermission of EJC.

4. As for the second factor, it would not be in ;he best public
interest to place any kind of distribution limitation on the DoD

Thesaurus. It is believed, however, that DoD can, and in fact must,
confine the "give-away" copies to the legitimate users of DDC as pro-
vided for in DoD Instruction 5100.38, Paragraph VII, which reads in

2
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part:
"A. Unclassified Services. To all U.S. Government

agencies (Executive, Legislative and Judicial

Branches), their contractors and grantees,
including DoD potential contractors, upon. satis-
factory evidence to DDC of such affiliation."

In addition, ONR plans to provide complimentary copies to those
who participated in the panel sessions and possibly a few others who
have in some way contributed to the Joint EJC-Project LEC effort.
The total Government run for all of the purposes in this paragraph
will probably be on the order of 10,000 copies. Each is to carry the
statement "Distribution of this Document is Unlimited." Such a state-
ment is not necessary on the EJC copies since they would carry the
copyright notice.

5. Another matter concerns the Clearinghouse for Federal Scien-
tific and Technical Information (CFSTI) which normally makes all
unlimited documents available to the public. CFSTI has agreed to
announce the Thesaurus in U.S. Government Research and Development
Reports indicating availability through EJC. CFSTI would offer micro-
fiche copy but sale potential in this form is considered negligible.

6. Copies of the Thesaurus necessary to fill the requirements
indicated in item 4 above, will be printed within the Government.

If you are in agreement with the above points camera-ready copy
and a cozplete magnetic tape copy will be given to EJC and the
Superintendent of Doc~uments, Government Printing Office, will be
requested not to put the publication on sale.

Sincerely,

Is/ J. K. Leydon

J. K. LEMON
Rear Admiral, USN
Chief of Naval Repearch

3
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Appendix 5

"DEPARTMENT OF THE NAVY
OFFICE OF NAVAL. RESEARCH

WASHINGTON. 0. C. 20360 ,m mg gm.

MORAIDUM FOR THE DIRECTOR OF TECHNICAL INFORMATION, OSD, DDR&E

Attn: Mr. Walter C. Christensen

Subj: Recommendations concerning the COSATI Subject Category List.

Ref: (a) DDR&E Memorandum of 12 October 1965, Subj: DoD-Wide
Technical Thesaurus

Encl: (1) Specific recommendations and ccmments
(2) Fields and groups as used by Project LEX
(3) COSATI Subject Category List, 1st Edition, December 1964

1. This memorandum is submitted in fulfillment of one of the missions of
Project LEX, as set forth in reference (a), which was to make recommen-
dation for any changes in the COSATI Subject Category List, (SCL), 1st Edi.
tion, December 1964, that might become apparent during the course of the
work.

2. Enclosure (1) lists the specific recomaendations and comments. It is
divided into two sections, A and B. Section A represents the actual changes
made by Project LEX and Section B lists fields and groups which were used by
the Pro ect but which might be improved by the changes indicated. Enclo-
sure (2) is a complete list of the subject fields and groups as they will
appear in the Thesaurus of Engineering and Scientific Terms, (TEST). An
asterisk appears at each point where a field or group differs from the pre-
sent SCL. Enclosure (3) is provided for immediate reference.

3. During the course of the Project, almost 350 scientists, engineers,
lexicographers, and library subject specialists participated in reviewing
the interdisciplinary collection of over 145,000 separate terms. Their
decisions have resulted in establishing some 18,000 descriptors and another
5,000 "USE" references as entries in TEST. SCL was used as a means of dis-
playing and grouping the descriptors. Each descriptor was assigned to one
or more of the subject fields and groups. A Subject Category Index will
appear as one of the divisions of TEST to provide this display.

4. Although the categorization afforded by the COSATI SCL was generally
applicable for displaying the TEST vocabulary, adjustments were required
in several instances to develop a more useful display. These adjustments

9,
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included the addition and deletion of several groups, the renaming of
some groups and fields, and the revision or permissive interpretation of
some scope notes. In addition, a numeric field and group code was substi-
tuted for the alpha-numeric code. It will be noted that all _2 fields in
the SCL were used with no material change. Two were changed slightly in
nmie form only.

5. It is recommended that the changes and comments in Enclosure (1) be

forwarded to COSATI for consideration in a revision of SCL.

B. C. -

Capt:
* '1Vf (Aat1we

"-2-
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Changes made
in

COSATI Subject Category List

These changes were made by Project LEX
in building the Thesaurus of Engineering and
Scientific Terms (TEST). The four-digit nu-
merical code for the fields and groups was
also used in TEST and considered preferable
to the numerical-alpha coding in the COSATI
List. The numerical code used in TEST is
shown first, followed in parenthesis by the
COSATI numerical-alpha code. Adoption of the
four-digit number is recommended as well as
all other changes shown below. I

The fields appear in caps while allgroups are underscored.

1

0 AMONAUTICS *1
01 01 (01 A) Aerodynamics i

This group was deleted in TEST because any terms listed here

would also appear in the group Fluid d~nýMics,

Ol o4 (01 A) Aircraft flight control and instrumentation
Group name changed to Aircraft flight instrumentation because
flight control was considered to be included more properly in
the group Aircraft.

05 BEHAVIORAL ALND SOCIAL SCIENCES
05 02 (05 B) Documentation and information technology

Group name changed to Information sciences. Panelists at
Project LEX favored this change. (American Documentation
Institute is now considering changing its name to include
this broader phrase.)

05 08 (05 H) Man-machine systems
This group was deleted. The scope is not clear, but the
concepts named appear to be covered in the group Human factors
engineering.

(Enclosure IA)
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-1 05 10 (05 J) Psychology (Individual and group behavior)
Group name changed to Psycholog. The parenthetic phrase
served na purpose in LEX deliberations, hence it is felt
to be unnecessary.

06 BIOIOGICAL AND MEDICAL SCIENCES
V 06 10 (06 J) Industrial (occupational) medicine

This group was not used in TEST. The concepts mentioned in
the scope note are covered adequately in the other groups in 06.

06 12 (06 L) Medical and hospital eguipment and supplies
Group named changed to Medical equipment and suzolies. Terms
used by TEST for hospital equipment and supplies of a non-
medical nature were appropriately placed in some other group
such as 14 03, 14 05, 13 01, etc.

07 CHEMISTRY
07 04 (07 D) Physical Chemistry

Group name changed to Physical and general chemý.stry. The
group was considered to include all chemical concepts that
could not be assigned to another group.

08 EARTH SCIENCES AND OCEANOGRAPHY
08 14 (08 N) Terrestrial magnetism

Group name changed to Geomagnetism to reflect common usage.

10 ENERGY CONVERSION (Non-propulsive)
Field name changed to NONPROPULSIVE ENERGY CONVERSION to be
consistent with the TEST term format of direct entry and without
hyphens whenever possible.

11 MATERIAlS
11 06 (11 F) Metalluroy and MetaiiograDhy

Group name changed to Metals which seems to properly indicate
the scope.

11 3 A group entitled Corrosion and degradation, 11 13, was added
to this field to accommodate these concepts.
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13 MECHANICAL, DMUSTRIAL, CIVIL, AMD MARINE EMI)MMIX
13 09 (13 1) Machinery and tools

Group renamed Machinery, tools, and industrial equimefnt in
order to accommodate terms representing equaipment other than
machinery and tools

14 METHODS AND EQUIPMENT
14 06 Research fields

Added to accommodate terms that could not be assigned logically
to any other group.

14 07 General concepts
See 14 06.

14 08 A DDC added group. Not used in TEST because all terms placed
in other groups - primarily 14 07.

14 09 Geometric forms
See 14 06.

15 MILITARY SCIENCES
15 02 (15 B) Chemical, biological, and radiological warfare

Group name changed to Chemical, biological, and radiological
operations to correspond to preferred military usage.

17 NAVIGATION, 0OMMUNICATIONS, DETECTION, AND COUNTER3WASUR
17 11 Miscellaneous detection

Added to accommodate terms representing concepts that could
not be assigned to any existing group.

18 NUCLEAR SCTENCE AND TECHNOSOGY
18 01 (18 A) Fusion devices (Thermonuclear)

This group was deleted. The concept was covered adequately
by the group Plasma Physics, 20 09 (20 1).

18 05 (18 E) Nuclear rowerDlants
This group was deleted. The concept was considered to fall
within the scope of the groups Electronic and electrical
engineering, 09 03 (09 C), and Power sources, 10 02 (10 B).

18 09 (18 I) Reactor engineering and ogeration
Group name changed to Reactor technolog. This group was
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considered to include the concepts represented by
Reactors(Power), 18 12 (18 L), and Reactors(Non-power),
18 13 (18 M), which are more specific than required.

18 12 (18 L) Reactors (Power)
Deleted. See above.

18 13 (18 M) Reactors (Non-power)
Deleted. See above.

18 14 (18 N) SNAP tecbnology
This group was deleted. The concept was considered to be
included in the group Power sources, 10 02 (10 B).

19 0R,4NACE
19 01 (19 A) Ammmition, explosives

This group name was changed to Ammunition, explosives, and
pyrotechnics to more clearly indicate the coverage.

20 PUSICS
20 08 (20 H) Particle physics

Group name changed to Particle physics and nuclear reactions
in order to represent compatibility with the scope note.

20 10 (20 Z) Qjantum theory
Group name changed to Qantum theory and relativity - again
to better represent the scope note.

20 13. (20 K) Solid mechanics
Group name changed to Mechanics. This group was considered
to encompass all terms relating to mechanics except those
that deal specifically with fluid mechanics.

21 PROPULSION AND FUELS
Field name changed to PROPULSION, ENGINES, AND FUELS to accom-
date added groups below.

21 01 (21 A) Air-breathing engines
This group was deleted. There were no terms in TEST that
could not be assigned to a more specific engine group.

21 08 (21 H) Rocket motors and engines
Group name changed to Rocket engines to confirm to TEST usage.
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21 10 Engine components 1
Added to accomiodate terms that could not be assigned to
other groups.

21 11 General engine concepts
See 21 10.

21 12 General Prop~ulsion concepts

See 21 10.

13
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Comients submitted by Project LEX
for consideration in a revision

of
COSATI Subjiect Category List

01 AERONAUTICS
01 02 (01 B) Aeronautics

This group is used in TEST, however a name change should be
considered, since the fiLld has the same name. Suggest
Aircraft operations. Group 01 03 (01 C) might then be
called Aircraft production and control for clarity.

02 AGRICULTURE
02 01 (02 A) Agricultural chemistry

Interpreted as including applications of chemistry in the
production of agricultural products. Suggest the scope note
be worded to include this interpretation.

06 BIOLOGICAL AND MEDICAL SCIENCES

o6 03 (o6 C) Biglo
This group was used in TEST, but it is a large and hetero-
geneous one. Consideration should be given to establishing
separate groups in zoology and botany. Terms that could
apply in both human and animal physiology and anatomy were
listed only in the group Phisiology.

06 13 (06 M) Microbiology
The scope note is too restrictive; recommend it be rewritten
to include all microscopic life forms. TEST used this
interpretation.

06 18 (06 R) Radiobiology
This group was used in TEST, although it is believed that the
scope note could be improved to distinguish more clearly
between the coverage here and that of the groups, Chemical,
biological, and radiological warfare, 15 02 (15 B) and Eadio-
activity, 18 08 (18 H).

06 20 (06 T) Toxicolog
Coverage of this group appears to overlap that of the groups
Clinical medicine, 06 05 (06 E), Environmental biology,
06 06 (06 F), and Safety enxineering 13 12 (13 L). Suggest
scope note clarification of all four groups involved.

(Enclosure 
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08 EARTH SCIENCFS AND OCEANOGRAPHY

08 07 (08 a) Geology and mineralogy
This group was interpreted as including the classification of
soils. Recommend scope note be reworded accordingly.

08 09 (08 I) Mining engineering
This group was interpreted as including oil and gas production
as well as all types of prospectiug. Recommend scope note be
reworded accordingly.

08 13 (08 M) Soil mechanics
This group was used in TEST, although there appears to be
overlap with the group Snow, ice, and nermafrost, 08 12 (08 L).
Consideration should be given to clarifying both scope notes.

09 ELECTRONICS AND ELECTRICAL ENGINEERIlM
An attempt was made to utilize the -)ups and their scope notes
in TEST, but considerable doubt remains that the arrangement is
as good as it could be. Further study of the entire field is
suggested.

09 01 (09 A) Components
At a minimum, the group name should be made more explicit.
The word alone could be used in many areas.

09 02 (09 B) Computers
It seems illogical to include computer software in an elec-
tronics field. Consideration should be given to a new group
for computer software, possibly under KMEKATICAL SCMNCES(12).

09 O4 (09 D) Information theory
This group appears to be misplaced. It was used here by
Project LEX but it is believed that this entire group can be

more logically accommodatecý under Information sciences,
05 02 (05 B), and it is so recommended.

09 05 (09 E) Subsystems
As in 09 01, the name should be more explicit.

13 MECHAKICAL, INDUSTRIAL, CIVIL, AND OAPINE ENGIMEMIG

13 07 (13 G) Iydraulic and pneumatic equipmenit

This group was interpreted as including turbomachinery and
fluidic devices and a scope note change to this effect is
recommended.

105.



ArDendix 5

13 13 (13 M) Structural engineeringt

This group was used in TEST, although there appears to be
overlap with the group Civil engineering, 13 02 (13 B).
Scope notes for both groups might be improved to provide
clarification.

14 MITHODS AND E•JUMT
This field name was used in TEST, but consideration should be
given to adopting MET1EDOLGY as the title since this more
explicitly indicates the concepts of the field.

14 02 (14 B) Laboratories, test facilities, and test eauipment
This group was interpreted as including a wide variety of
instruments and tests. Recomend revision of the scope
note accordingly.

15 MILITARY SCIENCES
15 05 (15 E) Logistics

This group was interpreted as including all general trans-
portation. Some better arrangements should be made for
categorizing civilian trans-portation concepts.

15 06 (15 F) Nuclear warfare
The coverage of this group appears to overlap that of the
groups Radiobiology, 06 03 (06 C), and Nuclear explosions,
18 03 (18 C). This might be clarified by rewording the scope
notes to include only military operational aspects under
15 06 and by changing the name to Nuclear operations.

20 PEWSICS
20 06 (20 F) Optics

This group considered to encompass theoretical optics. Terms
representing equipment and instruments were considered to be
within the scope of the group laboratories, test facilities,snd test ecuipmnent, 14 02 (14 177 A scope note Change is

suggested.

20 14 (20 N) Wave Promagation
Radiofrequency spectroscopy was considered to be within the
scope of the group laboratories, test facilities, and test
e04pment, 14 02 (17 B). Scope note change is suggested.
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SUBJECT CATEGORY FIELDS AND GROUPS

01 AERONAUTICS

*O0301 02 Aeronautics
01 03 Aircraft

01 04 Aircraft flight instrumentation
01 05 Air facilities

02 AGRICULTURE
02 01 Agricultural chemistry
02 02 Agricultural economics
02 03 Agricultural engineering
02 04 Agronomy and horticulture
02 05 Animal husbandry
02 06 Forestry

03 ASTRONOMY AND ASTROPHYSICS
03 01 Astronomy
03 02 Astrophysics
03 03 Celestial mechanics

o4 ATMOSPHERIC SCIENCES
04 01 Atmospheric physics
04 02 Meteorology

05 BEHAVIORAL AND SOCIAL SCIENCES
05 01 Administration and management

*05 02 Information sciences
05 03 Economics
05 04 History, law, and political science
05 05 Human factors engineering
05 06 Humanities
05 07 Linguistics
*05 o8

05 09 Personnel selection, training, and evaluation
*05 10 Psychology

05 11 So02iologY

06 BIOLOGICAL AND MEDICAL SCIENCES
06 01 Biochemistry
06 02 Bioengineering
06 03 Biology
06 04 Bionics
06 05 Clinical medicine
06 06 Environmental'biulogy
06 07 Escape, rescue, and survival (Enclosure 2)
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o6 o8 rood
06 09 Hygiene and sanitation

*o6 10
06 11 Life support

*06 12 Medical equipment and supplies
06 13 Microbiology
06 114 Personnel selection and maintenance (medical)
06 15 Pharmacology
06 16 Physiology
06 17 Protective equipment
06 18 Radiobiology
06 19 Stress physiology
06 20 Toxicology
06 21 Weapon effects

07 CH1aSTRY
07 01 Chemical engineering
07 02 Inorganic chemistry
07 03 Organic chemistry

*07 04 Physical and general chemistry
07 05 Radio and radiation chemistry

08 EARTH SCIENCES AM OCEANOGRAPHY
08 01 Biological oceanography
08 02 Cartography
08 03 Dynamic oceanography
08 04 Geochemistry
08 05 Geodesy
08 06 Geography
08 07 Geology and mineralogy
08 08 Hydrology and limnology
08 09 Mining engineering
08 10 Physical oceanography
08 11 Seismology
08 12 Snow, ice, and permafrost
08 13 Soil mechanics

*08 14 Geomagnetism

09 ELECTRONICS AND ELECTRICAL ENGINEERING
09 01 Components
09 02 Computers
09 03 Electronic and electrical engineering
09 04 Information theory
09 05 Subsystems
09 06 Telemetry
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10 NONPROPULSIVE F0EXY CONVERSION
10 01 Conversion techniques
10 02 Power sources

10 03 Fnergy storage

11 MATERIALS

11 01 Aldhesives and seals
11 02 Ceramics, refractories, and glasses
11 03 Coatings, colorants, and finishes
11 04 Composite materials
U1 05 Fibers and textiles

*11 06 Metals
11 07 Miscellaneous materials
U. 08 Oils, lubricants, and hydraulic fluids
U1 09 Plastics
U1 10 Rubbers
U- Ul Solvents, cleaners, and abrasives
11 12 Wood and paper products

*11 13 Corrosion and degradation

12 MATHEMATICAL SCIENCES
12 01' Mathematica and statistics
12 02 Operations researcb

13 MECHANICAL, INDUSTRIAL, CIVIL, AND MARINE ENGINEG M
13 01 Air conditioning, heating, lighting, and ventilating
13 02 Civil engineering
13 03 Construction equipment, materials, and supplies
13 04 Containers and packaging
13 05 Couplings, fasteners, and Joints

13 06 Ground transportation equipment
13 07 FRiraulic and pneumatic equipment
13 08 industrial processes

"*13 09 Machinery, tools, and industrial equipment

13 10 Marine engineering
13 11 Pumps, filters, pipes, tubing, and valves

13 12 Safety engineering
L3 13 Structural engineering

14 WMETDS AND EQUIPKENT
14 01 Cost effectiveness
14 02 Laboratories, test facilities, and test equipment

14 03 Recording devices
I4 04 Reliability
14 05 Reprography

"14 06 Research
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*14 07 General concepts
*14 08
"*14 09 Geometric forms

15 MILITARY SCIENCES
15 01 Antisubmarine warfare

"*15 02 Chemical, biological, and radiological operations
15 03 Defense
15 04 Intelligence
"15 05 Logistics
15 06 Nuclear warfare
15 07 Operations, strategy, and tactics

16 MIssiE TECHNOLOGY

16 01 Missile laumcbing and ground support
16 02 Missile trajectories
16 03 Missile warheads and fuzes
16 04 Missiles

17 NAVIGATION, COOM CATIONS, DETE(.h•ION, AND COUJNTERMEASURE
17 01 Acoustic detection
17 02 Comuumications
17 03 Direction finding
17 04 Electromagnetic and acoustic coumtermeasures
17 05 Infrared and ultraviolet detection
17 06 Magnetic detection
17 07 Navigation and guidance
17 08 Optical detection
17 09 Radar detection
17 10 Seismic detection

"*17 11 Miscellaneous detection

18 NUC18 SCIENCE AND TEcmfioWGY
*18 O1

18 02 Isotopes

18 03 Nuclear explosions
18 04 Nuclear instrumentation
*18 05

18 06 Radiation shielding and protection
18 07 Radioactive wastes and fission products
18 08 Radioactivity

"*18 09 Reactor technology
18 10 Reactor materials
18 I1 Reactor physics

"*18 12
"*18 13
"*1814
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19 ORDNANCF5
*19 01 Ammunition, explosives, and pyrotechnics
19 02 Bombs
19 03 Combat vehicles19 04 Explosions, ballistic•, and armor

19 05 Fire control and bombing systems
19 r6 Guns
19 07 Rockets
19 08 Underwater ordnance

20 PHYSICS
20 01 Acoustics
20 02 Crystallography
20 03 Electricity and magnetism
20 04 Fluid mechanics
20 05 Masers and lasers
20 06 Optics
20 07 Particle accelerators

*20 08 Particle physics and nuclear reactions
20 09 Plasma physics

*20 10 Qantum theory and relativity
*20 I1 Mechanics
20 12 Solid state physics
20 13 Thermodynamics
20 14 Wave propagation

*21 PfOPULSION, ENGINES, AND FUEL8
*21 01
21 02 Combustion and ignition
21 03 Electric propulsion
21 04 Fuels
21 05 Jet and gas turbine engines
21 06 Nuclear propulsion
21 07 Reciprocating engines
*21 08 Rocket engines

21 09 Rocket propellants
*21 10 Engine courponents
*21 11 .General engine concepts
*21 12 General propulsion concepts

22 SPACE TECUNOWOGY
22 01 Astronautics
22 02 Spacecraft
22 03 Spacecraft trajectories and reentry
22 04 Spacecraft lamuch vehicles Wnd groud support

SIndicates where cbamges were side to the present OBATI Subject
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Appendix 6

BIBLIOGRAPHY OF REFERENCE MATERIAL
USED BY PROJECT LEX

*Indicates those term lists which were merged by computer to form the
working data bank. The two-letter abbreviation is the code used on the
magnetic tape to identify the source.

Academic Press, Inc.
SOLID STATE PHYSICS, Volumes 1 through 16
AN INTRODUCTION TO COHERENT OPTICS AND HOLOGRAPHY

*(CX)Advanced Research Projects Agency.
TERM LIST

Aero Publishing, Inc.
ROCKET ENCYCLOPEDIA ILLUSTRATED, Second Printing

*((AX)Aerospace Corporation.
A RETRIEVAL SYSTEM FOR SEARCHING DEFENSE DOCUMENTATION CENTER
MAGNETIC TAPE FILE, October 1963 (Report No. ATN-63-(9990)-5)

Ainsworth and Bisby.
DICTIONARY OF FUNGI

*(AR)Air Force Avionics laboratory, Wright-Patterson AFB, Ohio.
KEYWORD BOOK, March 1965

Air Force Cartography Office.
THE LANGUAGE OF CARTOGRAPHY

Air Force Flight Dynamics laboratory, Wright-Patterson AFB, Ohio.
FLIGHT CONTROL DATA AND INFORMATION EXCHANGE PROGRAM,
(AF~FDL-TR-65-120), Part I, November 1955

Air Force Flight Test Center, Edwards AFB, California.
AFFTC AUTHOR'S HANDBOOK, FTC-TIH-65-2001

*(ML) Air Force Materials laboratory, Wright-Patterson AFB, Ohio.
AIR FORCE MATERIALS LABORATORY VOCABULARY on punched cards,
interpreted and with a printout

Air Force Planning Control Techniques.
GLOSSARY - AMCR 11-16, PROCEDURES

Air Force/Space Digest.
A MISSILE AND SPACE GLOSSARY, April 1961

Air Force Systems Command.
GLOSSARY OF ABBREVIATIONS AND ACRONYMS RELATED TO MILITARY
MARKETING, July 1964

*(AE)Air Force Systems Command, Brooks AFB, Aerospace Medical Division.
BIOASTRONAUTICS GLOSSARY, 1 November 1965
LISTING OF TERMS

| .*(AF)Air Force Systems Command, Foreign Technology Division.
COMPUT PROGRAM DESCRIPTION, THESAURUS MAINTENANCE PROGRAM,
(TIMA), 12 June 1965
THESAURUS FOR CENTRAL INFORMATION REFERENCE AND CONTROL (CrRC),
FTD-SD-65-6, 1 September 1965
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VOCABULARY STRUCTURE, 4 April 1964
Air Force Systems Command Scientific and Liaison Office, Los Angeles, Cal.

ABBREVIATIONS AND ACRONYMS
TECHNICAL TERMINOLOGY

Air Research and Development Command, Andrews AFB.
VOCABULARY FOR CURRENT ARDC TECHNICAL EFFORTS, April 1959

Air Standardization Co-ordination Committee.
DEFINITIONS OF AERONAUTICAL MAP AND CHART AND FLIGHT INFORMATION
TERMS, 3 April 1962, AIR STD 64/28

Air University Press.
THE UNITED STATES AIR FORCE DICTIONARY

Air University, Research Studies Institute.
GLOSSARY OF ARCTIC AND SUBARCTIC TERMS, ADTIC PUBLICATION A-105,
September 1955

*(VO)Aktiebolaget Volvo, Goteborg, Sweden.
LISTING OF TERMS

Alexopoulos.
INTRODUCTORY MYCOLOGY, 2nd Edition

Aluminum Company of America, ALCOA Research Laboratories.
KEYWORDS

NOMENCLATURE FOR ALUMINUM HILL PRODUCTS
TEMPERS FOR AIUINUM ALLOY PRODUCTS, Revised, 1 December 1965

American Association for the Advancement of Science.
GUIDE TO SCIENTIFIC INSTRUMENTS (Vol. 150A, No. 3699A)
23 November 1965 and(Vol. 154A, No. 3751A), 22 November 1966

American Association of State Highway Officials.
A POLICY ON GEOMETRIC DESIGN OF RURAL HIGHWAYS, 1965
ASSHO HIGHWAY DEFINITIONS, 1949-1953-1961

American Cancer Society, Inc.
SYSTEMATIZED NOMENCLATURE OF PATHOLOGY, 1st Edition, 1965

*(CS)American Ceramic Society.
LISTING OF TERMS

American Chemical Society.

CHEMCAL ABSTRACTS, Volume 62
THE NAMING AND INDEXING OF CHEMICAL COMPOUNDS FROM CHEMICAL ABSTRACTS,

Introduction to the Subject Index of Volume 56
THEI RING INDEX, 2nd Edition with Supplements I, II, and III

*(CI)American Concrete Institute.
LISTING OF TERMS

American Gas Journal.
GLOSSARY OF GAS INDUSTRY TERMS

American Geological Institute.
DICTIONARY OF GEOTGICAL TERMS, 1962
GLOSSARY OF GEOLOGY AND RELATED SCIENCES with Supplement, 2nd Edition

American Hospital Supply Corporation.
CATALOG A - NURSING SERVICE, 1964
CATALOG B - SURGICAL SUPPLIES, 19614
CATALOG D - FURNITURE AND EwJZh4ENT, 1964
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*(AI)American Irstitute of Chemical Engineers.
CHEMICAL EGINERING THESAURUS, 1961

*(IE)American Institute of Industrial Engineers.
GLOSSARY OF INDUSTRIAL ENGINEERING TERMS

*(IP)American Institute of Physics.
GLOSSARY OF TERMS FREQUENTLY USED IN ACOUSTICS; BIOPHYSICS; COSMOLOGY;
CRYOGENICS; ACCELERATORS; LASERS; HIGH ENERGY PHYSICS; MEICAL PHYSICS;
NUCLEAR PHYSICS; OPTICS AND SPECTROSCOPY; WASI-STELIAR PHYSICS;
PLASMA PHYSICS; PHYSICS AND COMPUTERS; qJANTtM MECHANICS; PHYSICS OF
OCEANOGRAPHY; RADIO ASTRONOMY; SOLID STATE PHYSICS and SPACE PHYSICS
INDEX TO PHYSICS ABSTRACTS

American Medical Association.
STANDARD NOMENCLATURE OF DISEASES AND OPERATIONS, 5th Edition

American Meteorology Society.
GLOSSARY OF METEOROLOGY, 1959

*(AP)American Petroleum Institute.
GLOSSARY OF TERMS USED IN PETROLEUM REFINING, 2nd Edition, 1962
INDEXERS MANUAL
INFORMATION PETRIFVAL PROJECT SUBJECT AUTHORITY LIST, 2nd Edition
June 1965 and 3rd Edition, January 1966
SUBJECT AUTHORITY LIST (Tape)

*(JZ)American Psychological Association.
PRINTOUT OF TERMS USED IN INDEXING THE PSYCHOLOGICAL ABSTRACTS

*(AS)American Society for Engineering Education.
LISTING OF TERMS

*(SM)American Society for Metals.
METALS HANDBOOK, Volumes and 2, 8th Edition
ASM THESATRUS

American Society for Testing and Materials.
1965 BOOK OF ASTM STANDARDS with Related Material
STANDARD DEFINITIONS OF TERMS RELATING TO CONDITIONING, 1963;
METAILOGRAPHY, 1963; PETROLEUM; CONCRETE AND CONCRETE AGGREGATES;
ASBESTOS-CEMENT AND RELATED PRODUCTS; MATERIALS FOR ROADS AND
PAVEMENTS and FEFRACTORIES (including tentative revisions)
THE TERMS GROSS CALORIFIC VALUE AND NET CALORIFIC VAIUS OF SOLID AND
LIQUID FUELS
STANDARD DESCRIPTIVE NOMENCLATURE OF CONSTITUENTS OF NATURAL MINERAL
AGGREGATES

*(CE)American Society of Civil Engineers.
LISTING OF TERMS

*(HR)American Society of Heating, Refrigerating and Air-Conditioning Engineers.
LISTING OF TERMS
ASHRE GUIDE AND DATA BANK, 1963, FUNDAMENTAIS AND E qIH4ENT

*(ME)American Society of Mechanical Engineers.
A GLOSSARY OF TERMS IN NUCLEAR SCIENCE AND TECHNOLOGY, ASA N1.1, 1957
LIST OF SUBJECT HEADINGS, APPLIED MECHANICS REVIEW
LIST OF TERMS RECOMMENDED FOR ADDITION TO THE EJC THESAURUS
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. (AA)American Standards Association, Inc.(Currently USA Standards Institute)
ACOUTICAL TERMINOLOGY INCLUDING MECHANICAL SHOCK AND VIBRATION,
25 May 1960
CATALOGUE OF AMERICAN STANDARDS, Index and International Reconmen-
dations Included, 1965
CLASSIFICATION AND DOCUMENTATION, English Language Publications,
National Standards and Selected Works, June 1965
DEFINITIONS OF ELECTRICAL TERMS, 24 January 1957
TERMS AND DEFINITIONS, December 1965
TERMS AND DEFINITIONS PROPOSED BY ASA FOR INCLUSION IN DEFENSE
COMMUNICATIONS AGENCY CIRCULAR (175-2A), 28 May 1965
WORKING DOCUMENTS, COMUNICATIONS GLOSSARY, September 1963
A GLOSSARY OF TERMS IN NUCLEAR SCIENCE AND TECHNOLOGY, ASA N1.1, 1957

American Vacuum Society, Inc., Committee on Standards.
GLOSSARY OF TERMS USED IN VACUUAM TECHNOLOGY

American Welding Society.
AWS DEFINITIONS - WELDING AND CUTTING
METALLIZING TERMS AND THEIR DEFINITIONS

*(AL)Amphenol Corporation.
LISTING OF TERMS

Applied Mechanics Reviews.
BABEL'S BIBLE
PUNCH CARDS AND ANNUAL INDEX, Volume 18, January-December 1965
WORD AND AUTHOR INDEX, Volume 16, (AFOSR-65-0728), 1963, with
printout

*(CB)Armed Forces Pest Control. Board.
MICROTHESAURUS FOR MILITARY ENTOMOLOGY, August 1965

Armed Services Technical Information Agency.
ASTIA SUBJECT HEADINGS, 4th Edition, January 1959
GUIDELINES FOR USING ASTIA DESCRIPTORS USING THE THESAURUS OF ASTIA
DESCRIPTORS, February 1961
SUMMARY OF INFORMATION STORAGE AND RETRIEVAL SYST•MS, Information
from National Science Foundation Report, Nonconventional Technical
Information Systems in Current Use, 1960

Army General Staff, Standards Branch, Logistics Division.
DEPARTMENT OF THE ARMY GLOSSARY OF TERMS FOR PACKAGING, INSPECTION,
SPECIFICATION AND ENGINEERING STANDARDS, 1 January 1949

*(AB)Army Biological Laboratories, Ft. Detrick, Maryland.
FORT DETRICK THESAURUS (TR-20), December 1964

*(DC)Army Combat Developments Command,Ft. McClellan, Alabama.
AN ALPHAbETICAL LIST OF THE PRINCIPAL SUBJECT HEADINGS USED IN THE
ABSTRACTING AND CATALOGING OF DOCUMENTS

*(AW)Army Engineer Waterways Experiment Station, Vicksburg, Mississippi.
PERFORMANCE OF SOILS UNDER TIRE LOADS, Report 1, Technical Report
No. 3-666, January 1965
SUBJECT HEADING LIST (Revised), 7 March 1957

Army Geodesy, Intelligence and Mapping, Research and Development Agency.
GRAVIMETRIC AND CELESTIAL GEODESY, A GLOSSARY OF TERMS, October 1965

118.

: .. ) .... _________



Apendix 6

Army, Headquarters, Washington, D. C.
ARMY PROGRAMS VALUE ENGINEERING, AR 11-26, 23 October 1963
U. S. ARMY THESAURUS OF ANNOTATED TECHNICAL DESCRIPTORS,
Review Printing, 4 April 1966

*(U4)Army Logistics Management Center, Ft. Lee, Virginia.
INFORMATION, STORAGE, AND RETRIEVAL TERMS OF THE DEFENSE WGISTICS
STUDIES INFORMATION EXCHANGE

*(MV)Army Material Command.
ARMY QUALITATIVE REQUIRENTS INFORMATION VOCA3JIARY*(MR)Army Materials Research Agency, Watertown, Massachusetts.
APPLIED MECHANICS TERMS

DESCRIPTOR LIST, 5 January 1966
FIELD OF INTEREST REGISTER, 14 April 1965
SUGlGESTED ADDITIONS TO COSATI SUBJECT CATEGORY LIST

*(RD)Army Medical Research and Development Command, Washington, D. C.
MEDICAL DESCRIPTORS INDEX, March 1965

*(AM)Army Munitions Command, Frankford Arsenal.
LISTING OF TERMS

*(AN)Army Natick Laboratories, Massachusetts.
DEVELOPMENT OF A MACHINE RETRIEVAL SYSTEM FMR STORAGE DATA ON
RATION ITEMS, Technical Report 66-22-FD, April 1966
LISTING OF TERMS

*(GV)Army Ordnance School, Aberdeen Proving Ground, Maryland.
ORDNANCE TECHNICAL TERMINOLOGY, ST 9-152, June 1962

*(AV)Army Research Office, Washington, D. C.
ARMY THESAURUS OF TECHNICAL DESCRIPTORS

Army Special Warfare School, Ft. Bragg, North Carolina

SPECIAL WARFARE GLOSSARY, 20 January 1964
Army Weapons Command, Rock Island Arsenal, Illinois.

IOGISTICS - VALUE ENGINEERING PROGRAM, Regulation No. 700-1,
1 November 1963

*(AD)Arnold Engineering Development Center, Arnold Air Force Station,
Tennessee.

VOCABULARY REQUIREMENTS FOR DoD THESAURUS
Associated Spring Corporation.

STANDARDS FOR COMPRESSION, EXTENSION AND TORSION SPRIfiGS, with
Glossary of Spring Makers Terms, Revision, 1 July 1962

*(AC)Atomic Energy Commission, Ouk Ridge, Tennessee.
ATOMIC ENERGY NUCLEAR SCIENCE AND TECHNOLOGY, A Preliminary
Classification Scheme, January 1960 Revised
ATOMIC ENERGY NUCLEAR SCIENCE AND TECHNOLOGY, Subject Headings Used
in Conjunction with the %Q$D" Book of Classification Schedule,
March 1960
NUCLEAR SCIENCE ABSTRACTS, NSA SUBJECT HEADINGS, 11 April 1966
SUBJECT HEADINGS (TID-5001) (5th Edition), July 1965
CORPORATE AUTHOR ENTRIES, (TID-5059) (6th Revision) March 1964
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Automation.
ELECTRONICS TERMINOLOGY, February 1966

*(AU)Autonetica Corporation.
LISTING OF TERMS

AVCO Corporation.
ABBREVIATIONS AND ACRONYMS, RADM 62-6, September 1965

*(BL)Bmker Castor Oil Company, The.
CASTOR OILS AND THEIR DERIVATIVES, 1962

Ballistics Research Laboratory, Aberdeen Proving Ground, Maryland.
SURVEY OF SCIENTIFIC AND TECHNICAL INFORMATION RETRIEVAL SCHEMES
WITH THE DEPARTMENT OF THE ARMY, (BRL Report 1169), July 1962

*(BZ)Battelle Memorial Institute, Defender Document Center.
CLUE WORD INDEX FOR BATTELLE-DEFENDER DOCUMENT CENTER, 21 February 1966

*(DZ)Battelle Memorial Institute, Defense Metals Information Center.
SUBJECT HEADINGS IN THE DMIC TECHNICAL FILES, Appendix A

*(RE)Battelle Memorial Institute, Radiation Effects Information Center.
BEI INFORMATION RETRIEVAL PROGRAM THESAURUS UPDATE DESCRIPTION
DUAL COORDINATE INDEX FOR ACCESSION LISTS, No. 80, October 1964 to
No. 91, 30 December 1965
NDNTHLY ACCESSION LIST, COORDINATE INDEX, Part II for Accession
Lists from 1 October 1965 to 31 December 1965
REIC ACCESSION LIST 94, Monthly Accession List, Abstracts No. 30033 to
3OO68, Part I, 10 January 1966

*(cW)Battelie Memorial Institute, Remote Area Conflict Information Center.
RACIC CLUE WORD LISTING, April 1966

Baueister, Theodore.
MARK'S MECHANICAL ENGINEER'S HANDBOOK
HANDBOOK OF ENGINEERING MECHANICS

Becker, Joseph and Hayes.
INFORMATION STORAGE AND RETRIEVAL: TOOLS, ELEMENTS, THEORIES, 1963

Bellman, Richard E. and Dreyfus, Stuart E.
APPLIED DYNAMICS PROGRAMMING

, *(BT)Bell Telephone Laboratories, Incorporated.
LISTING OF TERMS

Biological Abstracts, Biological Sciences Information Servicej.
SUBJECT CLASSIFICATION OUTLINE, 1 January - 31 December 1966

*(BY)Boeing tompany.
PUNCHED CARDS OF CROSS REFERENCES

Bonneville Power Administration, Department of the Interior.
RAW LIST OF INPUT

Bourne, Charles P.
METHD)S OF INFORMATION HANDLING. John Wiley & Sons, New York, 1963

Bowditch.
AMERICAN PRACTICAL NAVIGATOR, 1962

Boyer, Lardy and Myrback.
THE ENZYMES, 2nd Edition, Volumes I - 8. Academic Press, Inc., 1959

Bureau of Mines, Department of the Interior.
A GLOSSARY OF THE MINING AND MINERAL INDUSTRY, 19 May 19 4 7
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Bureau of Naval Personnel.
PRINCIPLES OF GUIDED MISSILES AND NUCLEAR WEAPONS, NavPers 10784

*(BX)Bureau of Naval Personnel, Research Division.
GLWSak.Y OF TERMS

Bureau of Naval Personnel Research Activity.
NAVAL DICTIONARY OF ELECTRONIC, TECHNICAL, AND IMPERATIVE TERMS,
February 1962

Bureau of Naval Weapons.
APPENDIX A - GLOSSARY
BUWEPS INSTRUCTION 13100.7 - Depot, Field and Organizational Main-
tenance, Designating, and Naming Military Aircraft (AFR 66-11,
AR 700-26), 18 Spetember 1962
ROOT - TERM GLOSSARY FOR THE SUBJECT ANALYSIS OF TECHNICAL REPORTS,
WITH COMPUTER CODES FOR USE WITH THE NOL 7090 RETRIEVAL PROGRAM, 1960

*(BR)Bureau of Reclamation, Department of the Interior.
THESAURUS OF DESCRIPTORS, Tentative Edition, October 1963

Bureau of the Budget, Executive Office of the President.
AUTOMATIC DATA PROCESSING GLOSSARY, December 1962

Burstone.
ENZYME HISTOCHEMISTRY AND ITS APPLICATION IN THE STUDY OF NEOPIASMS

Cantarow and Schepartz.
BIOCHEMISTRY

Cecil and Loeb.
TEXTBOOK OF MEDICINE, Volumes I and II

*(LB)CEIF, Incorporated, Arlington, Virginia.
DOCUMENTATION VOCAUAY

*(CR)Chemical Research and Development Laboratories, Department of the Army.
COLD DICTIONARY, VOIuRE I, may 1963 (JIT~o Report 1109-2)

Chemical Rubber Company, The.
N NDBOOK OF CHEaISTRY AND PHYSICS, 46th Edition, 1965-66

Chief of Naval Operations.
OPNAV NOTICE 2400 - Standardization of Nomenclature for Frequency
Band Designators, 21 March 1966
OPNAV INSTRUCTION 3430.9B - Operations, Performing Electronic
Countermeasures in the United States and Canada, 27 October 1964

*(CT)City of Tacoma, Washington, Public Utilities Department.
LISTING OF TERM

CivSl Service Commission.
SPECIALITIES LIST, ROSTER OF SCIENTISTS AND ENGINEERS IN THE
FEDERA =EVICE, 196o

*(CH)Clearinghouse for Federal Scientific and Technical Information.!
TERM LIST

Climax Molybdenum Company.
800 TERMS - INDEX USE FOR THE INDEXING AND RETRIEVAL OF INFORMATION
DEALING WITH MOLYBDENUM, TUNGSTEN AND VANADIUM MATERIALS

Coast and Geodetic Survey.
DIRECTIONS FOR MAGNETIC MEASUREMENTS, Serial No. 166, 3rd Edition,
Corrected 1957
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DEFINITIONS OF TERMS USED IN GEODETIC AND OTHER SURVEYS,
Special Publication No. 242
EQUAL-AREA PROJECTIONS FOR WORLD STATISTICAL MAPS,
Special Publication No. 245
MAGNETISM OF THE EARTH, Publication 40-1-1962
MANUAL OF GEODETIC TRIANGULATION, Special Publi-ation No. 247,
Revised with Specifications, 1959
TIDE AND CURRENT GLOSSARY, 1963

College of American Pathologists.
SYSTEMATIZED NOMENCIATURE OF PATHOLOGY, 1st Edition, 1965

*(IW)Comunjication Systems, Inc.
PRINT-OUT COMMUNICATION ELECTRONICS DESCRIPTORS
THESAURUS OF COMMUNICATION DESCRIPTORS, 24 July 1964

Computer Command and Control Company, Philadelphia, Pennsylvania.
AN AUTOMATIC CLASSIFICATION SYSTEM TO AID R&D MANAGEMENT
(Report No. 26-i04-5), 1 November 1965

Cooney ahd Emerson.
THERMDPHILIC FUNGI

*(CD)Copper Development Association.
COPPER DEVELOPMENT ASSOCIATION THESAURUS

*(CY)Counterinsurgency Information Analysis Center, American University.
A COUNTERINSURGENCY BIBLIOGRAPHY, 1963
AN ALPHABETICAL INDEX TO THE VICO COUNTERINSURGENCY TAXONOMY
GLOSSARY OF COUNTERINSURGENCY TERMS, 17 May 1962
THE M-VICO SYSTEM OF COUNTERINSURGENCY TAXONOMY

*(NB)Cryogenic Data Center, National Bureau of Standards.
LIST OF TERMS NOT TREATED IN EJC THESAURUS

*(CU)Cummngs Engine Company.
LISTING OF TERMS

Datarol Corporation.
EXPERIMENTAL STUDY OF CONVERTIBILITY BETWEEN LARGE TECHNICAL INDEXING
VOCABULARIES with Table of Indexing Equivalents, August 1962
INDEXING TERMS OF ANNOUNCEMENT PUBLICATION FOR GOVERNMENT SCIENTIFIC
AND TECHNICAL REPORTS, Volumes I and II (Tech Report IR-15), April 1964

*(DV)Defence Research Board of Canada.
THESAURUS

*(DW)Defense Atomic Support Agency Data Center.
BLOCK AND LINE DESCRIPTORS
ENGINEERINIG PRACTICES STUDY, DoD Standardization Project Number
1100-0031, (Draft)
SIGNIFICANT TERMS USED WITH THE TERMATREX RETRIEVAL SYSTEM

*(CA)Defense Communications Agency.
COMMENICATIONS-ELECTRONIC TERMS, DCAC 10-1C, 21 January 1965
DCS ENGINEERING-INSTALIATION STANDARDS MANUAL (CIR 175-2A) April 1963
TERMS AND DEFINITIONS, (DCA CIRCULAR 175-2A), 1 April 1963

*(DD)Defense Documentation Center.
CORPORATE AUTHOR LIST, 1 January 1966
CORPORATE AUHR-MONITORING AGENCY ANNUAL INDEX FOR 1964 (TAB)
January - December 1964
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COSATI SUBJECT CATEGORY LIST, October 1965
DDC MICROTHESAURUS, Draft #2, July 1963
DESCRIPTOR HIERARCHIES, Revised, July 1964
DOCUMENTATION TERMINOLOGY USED BY DDC, August 1963
SUBJECT INDEX FOR 1964, (TAB), Part II
THESAURUS OF ASTIA DESCRIPTORS, 2nd Edition, December 1962
THESAURUS OF DDC DESCRIPTORS, June 1966

Defense Logistics Services Center.
CATALOGING MANUAL MI-2, Federal Manual for Supply Cataloging,
CHAPTER II, ITEM IDENTIFICATION, January 1965
CATALOGING MANUAL MI-2, Change 1 to Chapter 2, 1 October 1965
CATALOGING MANUAL Ml-4, CHAPTER IV, OPERATING PROCEDURES,
October 1965
CATALOGING HANDBOOK H2-I,PART I, GROUPS AND CIASSES, September 1965
CATALOGING HANDBOOK H2-2, NUMERIC INDEX OF CLASSES, September 1965
CATALOGING HANDBOOK H2-2, PART II, NUMERIC INDEX OF CLASSES,
Supplement, October - November 1965
CATALOGING HANDBOOK H2-3, PART III, ALPHABETIC INDEX, June 1963
CATALOGING HANDBOOK H2-3, PART III, ALPHABETIC INDEX, Supplement,
July 1965
CATALOGING HANDBOOK H2-3, PART III, ALPHABETIC INDEX, Supplement,

January - February 1966
CATALOGING HANDBOOK H6-1, PART I, Section A, ALPHABETIC INDEX OF
NAMES, January 1966
CATALOGING HANDBOOK HG-l, PART I, SECTION B, NWWERIC INDEX OF
DESCRIPTION PATTERNS AND ITEM NAME CODES, January 1966
CATALOGING HANDBOOK H1-1, PART I, Supplement, July - August 1965
CATALOGING HANDBOOK H6-1, PART I, SECTION C - ABBREVIATIONS AND SYMBOLS,
January 1966

CATALOGING HANDBOOK H6-1, SECTION B, NUMERIC INDEX OF DESCRIPTION
PATTERNS AND ITEM NAME CODES, Revised, January 1964
CATALOGING HANDBOOK H6-1, PART I, INDEXES, Supplement, January -February 1966

Defense Personnel Support Center, Philadelphia, Pennsylvania.
FEDERAL SUPPLY CATALOG - MEDICAL MATERIAL GLOSSARY OF COLLOQUIAL
NAMES AND THERAPEUTIC INDEX (FSC Class 6505), 1 April 1966

Defense Supply Agency.
PROPOSED STANDARD DATA ELEMENTS, MILSTICCS, 27 May 1966
DSA AUTHORIZED DATA LIST MANUAL, March 1965

Department of Defense, Research and Engineering.
A FIFTY-TERM GLOSSARY OF INFORMATION HANDLING DEFINITIONS, January 1964
INTERIM DoD GLOSSARY OF MILITARY SUPPLY TERMS, 5 July 1967
MODEL DESIGNATION OF MILITARY AIRCRAFT ROCKETS AND GUIDED MISSILES,
January 1966 and 1967IDepartment of the Air Force.

AIR FORCE GLOSSARY OF STANDARDIZED TERMS AND DEFINITIONS, AF Manual
No. 11-1, 16 December 1963
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AIR FORCE SGUIATION NO. 55-4, OMATIONS-pERpo- m ELECTRONIC

COUNERMEASURES IN THE UNITED STATES AND CARADA, 27 October 1964MAINTENANCE OF CURRENT RECORDS, AF MANUA 181-4, 20 February 1958

INTERIM AEROSPACE TERMINOLOGY REFERENCE, 30 October 1959,
(AF Publication 11-1-4)

Department of the Army.DICTIONARY OF U. S. ARMY TERM (AD), April 1965 (Army Regulation
320-5)

A10' Y REGUIATION 105-86, OPERATIONS-PERFOmIaNG ELECTRONIC COUNTER-
MEASURES IN THE UNITED STATES AND CANADA, 27 October 1964
ELECTRICAL COMMUNICATIONS SYSTEMS ENGINEERING: PLANNING CONSIDERATIONS,
February 1963 (TM 11-486-i)

Directorate of Scientific Information Services, Ottawa, Canada.
LIST OF SUBJECT HEADINGS, (DSIS No. 1i), 3rd Edition, August 1961

Division of Air Pollution, Public Health Service, HEW.
ALPHABETICAL LISTING OF CANDIDATE AIR POLLUTION GLOSSARY TERMS
MICROTHESAURUS OF AIR POLLUTION TERMS

Dixon and Webb.
ENZDYS, 2nd Edition

Documentation, Incorporated.
THE STATE OF THE ART OF COORDINATING INDEXING, February 1962

DORLAND'S ILLUSTRATED MEDICAL DICTIONARY, 24th Edition, 1965
Douglas Aircraft Corporation.

IDEXING VOCABULARY PRINTOUT
*(DO)Dow Chemical Company.

POLYMER TERMINOLOGY
Drexel Institute of Technology.

INFORMATION SCIENCE THESAURUS, Reprinted, August 1964
Dynaelectron Corporation, Pt. Mugu, California.

NOTES, TABLES, AND GLOSSARY ON ORBITAL AND GEODETIC TERMS, Report 43
Edison Electric Institute.

GLOSSARY OF ELECTRIC UTILITY TERMS, FINANCIAL AND TECHNICAL, :.961
NUCLEAR SUPPLEMENT TO THE GLOSSARY OF ELECTRIC UTILITY TERMS, 1961

*(EC)Electromagnetic Compatibility Analysis Center, Annapolis, Marylan•.
ECAC THESAURUS OF KEYWORDS, 1st Edition, September 1963

Electronic Packaging and Production.
A GLOSSARY OF THIN-FILM TERMS

*(EP)Electronic Properties Information Center, Hughes Aircraft Conpany.
GLOSSARY OF ELECTRONIC PROPERTIES, EPIC Report S-7, January 1965
LIST OF PROPERTIES
EPIC MATERIALS MASTER LIST, 23 March 1965

Elsevier Publishing Company.
ENZYME NOMENCLATURE, 1965

*(EI)Engineering Index.
ENGINEERING INDEX ELECTRONICS AND PLASTIC THESAURUS

*(c0)Engineering Manpower Commission.
LISTING OF TERMS
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J *(EJ)Enineers Joint Council.
GUIDE FOR SOURCE INDEXING AND ABSTRACTING OF THE ENGINEERING
LITERATURE, February 1967
INFORMATION RETRIEVAL THESAURI, November 1962
THESAURUS OF ENGINEERING TERMS, 1st Edition, May 1964

Environmental Science Services Administration, Department of Comerce.
OCEANOGRAPHY, SUBJECT HEADINGS, ALPHABETICAL LISTING, U.D.C. 551.46

& RELATED NIIAMS, January 1950 - March 1964
*(EU)European Atomic Energy Commission.

EURATOM DICTIONARY OF INDEXING TERMS, November 1965
EURATOM THESAURUS, 1st Edition, 1964 (EUR 500.e)
INDEX-fM TERMS USED WITHIN EURATOM'S NUCLEAR ENERGY DOCUMENTATION
SYSTEM,
KEYWORDS USED WITHIN EURATOM'S NUCLEAR ENERGY DOCLTION PROJECT,
196F, 1st Edition

F. D. Thompson Publications, Inccrporated.
DATANATION GLOSSARY

*(FA)Federal Aviation Agency.
CONTRCTIONS, AT P734O.1A, 15 March 1963
AVIATION SUBJECTO HEADING USED IN THE FEDERAL AVIATION AGENCY
LIBRARY SYSJTEM, 1964
GLOSSARY OF AIR TRAFFIC CONTROL TERMS, August 1962GLOSSARY OF AVIATION TERMS FOR AIR TRAFFIC SPECIALISTS, lot Edition,

SUt Printing, 1963THESAURUS OF FAA DESCRIPTORS, ist Edition - July 1964 and 2nd Edition,
Novembe r 1965

*(FC)Federal Council br Science and Technology, Committee on Scientific
Information.

GLOSSALRY OF 50 DEFINITIONS, SCIENTIFIC AND TECHNICAL INFORMATION
SUPPTZMENT NUMdBER 3, January 1964.

Fieser and Fieser.
ORGANIC CHEMISTRY

Flugge, Wilhelm.HANDBOOK OF ENGINEERING MECHANICS
Food and Agriculture Organizations of the United Nations, Rome.

CURRET BIBLIOGRAPHY FIOP SQUATIC SCIENCES AND FISHERIES
FOA FISHERIES TECHNICAL REPORT NO. 48, LIST OF CLASSIFICATION TEPRM
AND SUBJECT DESCRIPTORS, 1964

Ford Motor Company, Aeronutronics Division, Newport Beach, California.
LIST OF NEW DESCRIPTORS ADDED TO THE '.,C THESAURUS

Ford Motor Company, Dearborn, Michigan.
LISTING OF TERMS

Forest Products Laboratory.
GLOSSAR (WOOD KMO0K)

Fowler, H. W.
A DICTIONARY OF MODERN ENGLISH USAGE, 2d Edition
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Frankford Arsenal, Department of the Army, Philadelphia, Pennsylvania.
TFRM LIST

Funder, Sigurd.
PRACTICAL MYCOIOAGY MANUAL FOR IDENTIFICATION OF FUNGI

*(GY)General Electric Conpany, Missile and Space Division, Philadelphia,

* Pennsylvania.I TERM LIST

General Electric Compeny, Defense Electronics Division.
ABBREVIATIONS - ACRONYMS

*(FX)General Services Administration, Federal Fire Council.
TERM LIST

Geological Survey.
GUIDE TO INDEXING THE BIBLIOGRAPHY OF NORTH AMERICAN GEOLOGY

*(GZ)Georgia Institute of Technology, Engineering Experiment Station.
BIBLIOGRAPHY OF RADAR REFLECTION CHARACTERISTICS, Interim Final,
November 1965, with Addendum dated January 1966

Goodman and Gilman.
THE PHARMACOLOGICAL BASIS OF THERAPEUTICS, 2nd Edition

*(HD)Harry Diamond laboratories, Army Material Comand.

ABC DICTIONARY, Short Form
Herner and Company.

PROJECT SHARP(SHIPS ANALYSIS AND RETRIEVAL PROJECT) INFORMATION
STORAGE AND RETREAL SYSTEM: EVALUATION OF INDEXING PROCEDURES
AND RETRIEVAL EFFEC-TIVENESS, June 1964 (NavShips 250-210-3)

*(HE)Highvay Engineers Club.
LISTING OF TERMS

*(HE)Highway Research Institute.
HIGHWAY RESEARCH THESAURUS

Rix, Jr., C.F. and Alley, R.P.
PHYSICAL LAWS AND EFFECT, John Wiley and Sr ns, Inc., January 1965

Holex, Incorporated.
ELECTRO-E(PLOSIVES HANDBOOK

*(f#)Hunt, Lee M. and Groves, Donald G.

A GLOSSARY OF r. 'EAN SC!ENCE AND UNDERWATER TECHNOLOGY TERMS
Illuminating Engineering Research Institute.

AMERICAN STANDARD NOMENCLATURE AND DEFINITIONS FOR ILLUMINATING
ENGINEERING, May 1964
PROPOSED REVISION AMERICAN STANDARD NOMENCLATURE AND DEFINITIONS
FOR ILLUMINATING ENGINEERING, May 1964

The Industrial Press.
ENGINEERING ENCYCIOPEDIA, 3rd Edition

Information for Industry, Incorporated.
PRINCIPAL CHEJ-ff CAL AND 'JNEI.CALLY RELATED TERMS USED IN U.S. PATENTS
(Reference and Compiled from the Uniterm Index to U.S.Chemical Patents.),
2nd Edition, 1964

*(IA)Institute for Advancement of Medical Coimmnication.
GUIDE TO CURRENT TERMINOLOGY IN BIOMEDICAL RESEARCH, July - August 1965
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Institute for Defense Analysis.
A SYSTEM FOR CIASSIFYING BEHAVIORAL AND SOCIAL SCIENCE AND
ECONOMICAL RESEARCH IN TE DEPARTMENT OF DEFENSE, Study S-121,
November 1963

*(IS)Institute of Science and Technology, Willow Run Laboratories.
IRIA KEY WORD INDEX

Institute of Textile Technology, Chir'nttesville, Virginia.
TEXTILE TECHNOLOGY TERMS - An Infrtiation Retrieval Thesaurus,
ist Edition, 2nd Printing, February 196

*(DO)Instrunent Society of America.
LIST OF KEYWORDS - Headings for Subject Lection of ISA Index

NEED FOR INSTRUMENTATION INFORMATION AS SFZN PROM PROJECT SETE,
A Technical Information Center

Intelligence Board.
Intelligence Subject Code, 3rd Edition, June 1964

Inter-Agency Committee on Negative Scribing.
REPORT ON SCRIBING, PART III, GLOSSARY OF TECHNICAL TERMS, I
September 1958

*(LS)Interagency Life Sciences Supporting Pesearch and Technology
Exchange (ILSE).

NASA AND DoD RESEARCH WORK-UNITS IN LIFE SCIENCES, March 1965
*(AT)Interdepartmental Committee for Atmospheric Sciences.

ICAS VOCABULARY (Preliminary Edition), January 1966
Interior, Department of, Library.

THESAURUS OF SPORT FISH AND WILDLIFE DESCRIPTORS, PARTS I fiND IT,
Preliminary Edition, August 1966

*(ES)International Business Machines Corporation, Electronics Systems Center,
Referral Systems Division.

ABBREVIATIONS AND OPEN ENDED TERM LISTING, Supplement to DDC Thesaurus
*(IB)International Business Machines, Incorporated.

ABBREVIATIONS AND OPEN ENDED TERM LISTIUNG
GLOSSARY FOR INFORMATION PROCESSING, Revised Edition, October 19614
TECHNICAL INFORMATION CENTER THESAURUS, 2nd Edition, 30 September 1964

International Electrochemical Commission, Geneva.
GENERAL CLASSIFICATION OF FERROMAGNETIC OXIDE MATERIAlS AND Pi-5'INI-
TIONS OF TERMS, 1st Edition, 1961
INTERNATIONAL ELECTROTECHNICAL VOCABULARY (Publication 50;,,
GROUP 05, FUNDAMENTAL DEFINITIONS, 2nd Edition
GROUP 70, ELECTROBIOLOGY, 2nd Edition
GROUP 65, RADIOLOGY AND RADIOLOGICAL PHYSICS, 2ndjýItion, 1964•i

International Nickel Company, Incorporated.
VOCABULARY OF INDEXING TERMS FOR INCO TECHNICAL REPORTS, June 1964

International Organization for Standardization (ISO).
ISO RECOMMENDATION R31, PART I, FUNDAMENTAL WANTITIES AND UNITS OF
THE MIKA SYSTEM AND WIANTITIES AND UNITS OF SPACE AND TI)E,
1st Edition, 1956
ISO RECOMM4ENDATION R194, LIST OF EQUIVALENT TERMS USED IN THE
PLASTICS MUDtSTPY, 1st Edition, March 1961
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ISO RECOMMENDATION R131, EXPRESSION OF THE PHYSICAL AND SUBJECTIVE
MAGNITUDES OF SOUND OR NOISE, 1st Edition, September 1959
ISO RECOMMENDATION R200, ROLLING BEARINGS - INTERNAL CLEARANCE IN
UNLOADED BEARINGS, DEFINITIONS, Ist Edition, June 1961
ISO RECOMNDATION R339, DEFINITION OF TERMS APPEARING IN ISO
RECOMMENDATIONS FOR OILS AND PIGMENTS, 1st Edition, September 1963

*(PC)International Pipe a'd Ceramics Corporation.
LISTING OF TERMS

International Telecommunication Union.
LIST OF DEFINITIONS OF ESSENTIAL TELECOMMUNICATION TERMS, Part I and
lst Supplement to Part I, 1961

*(IT)ITE Circuit Breaker Company.
LISTING OF TERNS

*(AY)Johns Hopkins University, Applied Physics Laboratory.
PUNCH CARDS
CARD CATALOG SUBJECT HEADINGS, 1st Draft

Johns Hopkins University, Chemical Propulsion Information Agency.
SOLID PROPULSION NOMENClATURE GUIDE, CPIA Publication 80, May 1965
SUBJECT HEADINGS FOR THE INDEX TO CMICAL PROPULSION ABSTRACTS,
January 1963
SUBJECT HEADINGS LIST FOR GUIDED MISSILES, (TG 151-1) November 1952

Joint Chiefs of Staff.
DICTIONARY OF U.S. MILITARY TERMS FOR JOINT USAGE (JCS Publication 1),
1 December 1964
GLOSSARY OF COMMUNICATIONS - ELECTRONIC TERMS (ACP 167(B)), May 1965

Jones, Franklin D.
ENGINEERING ENCYCLOPEDIA

Journal of Industrial Engineering.
GLOSSARY OF INDUSTRIAL ENGINEERI•G TERMS, December 1965

*(JO)Joy Manufacturing Company.

LISTING OF TERMS
*(KW)Kent State University Geography Project.

SELECTED TERMINOLOGY
*(IA)Iawrence Radiation Laboratory, University of California.

LISTING OF TERMS
Library of Congress, Processing Department, Subject Cataloging Division.

CLASSIFICATION, 5th Edition, Reprint 1963, CLASS Q - SCIENCE
CIASSIFICATION, 4th Edition, Reprint 1964, CLASS T - TECHNOLOGY
CLASSIFICATION, Supplement to the 4th Edition, Addition and Changes
to October 1964, CLASS T - TECHNOLOGY
CLASSIFICATION, 3rd Edition, Reprint 1960, CLASS U - MILITARY SCIENCE
CLASSIFICATION, 2nd Edition, Reprint 1966, CLASS V - NAVAL SCIENCES
ISS PLANNING ME4ORAUDti4 3, A PROPOSED FORMAT MOR A STANDARDIZED
MACHINE READABLE CAMLOG RECORD, Supplement 1, 20 October 1965
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF
CONGRESS, 1961
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF
CONGRESS, 1962

128.

L



Appendix 6

SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF

CONGRESS, 1963
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF

CONGRESS, 1964
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF
CONGRESS, 1965
SUBJECT HEADINGS, 7th Edition, 1966
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF
CONGRESS, Supplement to the 7th Edition, January - June 1966
SUBJECT HEADINGS USED IN THE DICTIONARY CATALOGS OF THE LIBRARY OF
CONGRESS, Supplement to the 7th Edition, July 1965 - December 1965

Lippincott Company, J. P.
VIRAL AND RICKETTSIAL INFECTIONS OF MAN, 4th Edition

*(LF)Lovelace Foundation for Medical Education and Research.
AEROSPACE AND ENVIRONMENTAL MEDICINE INFORMATION SYSTEM, April 19614

MacMillan Company.
ENCYCLOPEDIC DICTIONARY OF PHYSICS, Volumes I through IX

Manson-Bahr, Sir Phillip H.
MANSON'S TROPICAL DISEPSES, A MANUAL OF THE DISEASES OF WARM CLIMATES

Marine Corps Headquarters, Washington, D. C.
TERMS FOR CONSIDERATION

Markley.
FATTY ACIDS, 2nd Edition, Parts 1 - 3

* (IZ)Martin Company.
ABBREVIATIONS, A MASTER LIST FOR USE ON CONTRACTS, DRAWINGS,
ENGINEERING AND INSPECTION REPORTS, SPECIFICATIONS, STANDARDS,
AND TECHNICAL MANUALS, (MO-STD-200), 1 July 1965
DESCRIPTOR CODE BOOK, 15 October 1965
(PROPOSED) MILITARY STANDARD DEFINITIONS, GENERAL, (Mo-STD-1000),
30 August 1963

Massachusetts Institute of Technology.
INTREX REPORT OF A PLANNING CONFERENCE ON INFORMATION TRANSFER
EXPERIMENTS, 3 September 1965
THESAURUS OF TEXTILE ENGINEERING TERMS, 1st Edition, February 1966

*•(MA)Mathematical Reviews, University of Michigan.
SUBJECT CLASSIFICATION OF MATHEMATICS, 1965

Maynard, Harold B.
1t)USTRIAL ENGINEERING HANDBOOK, 2nd Edition

McGraw-Hill Book Company.
PRINCICJES OF INTERNAL MEDICINE, 5th Edition
ELECTRONICS AND NUCLEONICS DICTIONARY, 1960
HANDBOOK 0? ASTRONAUTICAL ENGINEERING, 1st Edition
ENCYCLOPEDIA OF SCIENCE AND TECHNOLOGY, Volumes I through XV

McIntosh, D. H., He*. Majesty's Office, London.
THE METEOROLOGICAL ILOSSARY, 1963

Mechanical Properties Duta Center.
PRINTOUT OF MECI{ANICAL PROPERTIES DATA CENTER CODES, MTALS,
UNMODIFIED READOUT DETAIL IN WORKING DISK PACKS, 16 March 1966
ROOM TEMPERATURE TENSILE PP)PERTIES OF 2024 T3 AND T351,
11 February 1966
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Memorex Corporation.
GLOSSARY OF TM UME IN MAGNETIC TAPE RECORDING

Meng, Conigio, Lequire, Mann and Merrill.
LIPID TRANSPORT

Merck an Company, Incorporated.
MERCK INDEX, 7th Edition

Mergenthaler Linotype Company.
GLOSSARY OF TERMS SPECIFIC TO THE EXIaCAL-GRAPHICAL 00OMPOSER -
PRINMER SYSTEM, 20 May 1965

Merriman, A. D.
A CONCISE ENCYCLOPEDIA OF METALLURGY, May 1965

Metal Powder Industries Federation.
DEFINITIONS OF TERMS USED IN POWDER METALLURGY, Revised 1962

*(IS)Michigan University, Ballistic Missile Radiation Analysis Center.
BAMIRAC SUBJECT INDEXING TERMS

Michigan University, VELA Siesmic information Analysis Center.
UNIVERSAL DECIMAL CLASSIFICATION, 550.34 SEISmoLoGY PROPOSAL,
28 February 1966

Military Standard.
DEFINITIONS OF TERMS FOR AUTOMATIC TEST AND CHECKOUT, I September 1965
DEFINITIONS OF TERMS FOR EQME4NT DIVISION (MIL-STD-280),
4 April 1965
ABBREVIATIONS FOR USE ON DRAWINGS AND IN TECHNICAL TYPE PUBLICATIONS,
(MI -STD- 12BO), 18 May 1959S~DEFINITIONS OF TEPM• MOR RELIABILITY ENGINEERING (MIL-STD-721A),

2 August 1962
MILITARY SPECIFICATION SEMICONDUCTOR DEVICES, GENERAL SPECIFICATION
FR (MIIs-19500D), U May 1964
MILITARY STANDARDIZATION HANDBOOK - GLOSSARY OF TRAINING DEVICE
TERM1 ( .IIDBK-2202) (NAVTRADEVCEN-STD-113), 4 January 1965
NOMENCIATURE AND DEFINITIONS IN THE AMMUNITION AMA, 6 February 1959
qUALITY ASSURANCE TERMS AND DEFINITIONS (MIL-STD-lO9AO),
30 October 1961
STANDARD AND PREFERRED - DEFINITIONS
TERMS AND DEFINITIONS, MILITARY COMMUNICATION SfSTEMS, (MIL-STD-188B),
24 February 1964

Monkhouse, F. J.
A DICTIONARY OF GEOGRAPHY, 1965

*(MD)Monsanto Company.
CLOSSARY TO COMPOSITE MATERIALS
GLOSSxf~ TO THE SCIENCE OF CO01POSITES
THESAURUS OF TERMS, 9 March 1966

Moore, F. K.
THEORY OF lAMINAR FILYJS, Volume IV, 1964

Moore, W. G.

A DICTIONARY OF GEOGRAPHY
Moser, Reta C.

SPACE-AGE ACRONYMS, ABBREVIATIONS AND DESIGNATIONS
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National Academy of Sciences, NRC.
SCIENTIFIC INFORMATION ACTIVITIES OF THE NATIONA7 A" -%EMY OF
SCIENCES, NATIONAL RESEARCH COUNCIL, Revised (Pub 1291), 1965
VOCABULARY FOR THE COMM4ITTEE ON BRAIN SCIENCE, May 16, 1966

*(NA)National Aeronautics and Space Administration.

DEFINITIONS AND TERMS, MSFC-STD-154, 29 March 1963
DICTIONARY OF TECHNICAL TERMS FOR AEROSPACE USE (NASA-SP-7),
1st Edition, 1965
EXPLANATION OF ITEMS, NPC 500-1, Exhibit XnTII
GUIDE TO THE SUBJECT INDEXES FOR SCIENTIFIC AND TECHNICAL AEROSPACE
REPORTS (STAR) (SP-7016), Revision, 3 July '966
INSPECTION SYSTEM PROVISIONS FOR SUPPLIERS OF SPACE MATERIALS,
PARTS, COMPONENTS, AND SERVICES, NASA Quality Publication NPC 200-3,
20 April 1962
NASA SSDC THESAURUS
THE SPACE ENVIRONMENT

*(DA)National Agricultural Library.

AGRICULTURAL/BIOWOGICAL SUBJECT CATEGORY LIST, November 1965
BIBLIOGRAPHY OF AGRICULTURE, Volume 28, Number 12, December 1964
BIBLIOGRAPHY OF AGRICULTURE, Volume 29, Number 12, December 1965
SUBJECT HEADING LIST, PRELIMINARY EDITION, Volumes I - IV, June 1963
LISTING OF TERMS

*(CO)National Association of Corrosion Engineers.
TERMS SELECTED FROM INDEX TO CORROSION ABSTRACTS

*(EM)National Broach and Machine Company.

LISTING OF TERMS
National Cancer Institute.

SUBJECT-AUTHOR INDEX, CARCINOGENESIS ABSTRACTS, Volume I, 1963-1964
National Cash Register Company, Electronics Division.

PCMI TECHNOLOGY AND POTENTIAL APPLICATIONS
*(AZ)National Center for Atmospheric Research, Boulder, Colorado.

LISTING OF TERMS
*(FP)National Fire Protection Association.

LISTING OF TERMS
National Fluid Power Association.

GLOSSARY OF TERMS FOR FLUID POWER, B93.2 - 1965
*(IH)National Institute of Health, Bivision of Research Grants.

LISTING OF TERMS
MEDICAL AND HEALTH RELATED SCIENCES THESAURUS (Public Health Service
Publication No. 1031), March 1963

*(MZ)National Library of Me$icine.
MEDICAL SUBJECT ;PWINGS (MESH)

*(OC)National Oce-.rngraphic Data Center.
NATIONAL OCEANOGRAPHIC DATA CEYTIR THESAURUS

*(DX)National Oceanographic Data Center.

THE SAURUS (Subject Index and Scope Note Index)* 1 ALPHABETICAL LISTING OF DESCRIPTORS
ACRONYMS AND ABBREVIATIONS RELATED TO OCEANOGRAPHY
NODC QUARTERLY ACCESSIONS, Computer Produced Indexes,
Volume I, Number 1, April 1966
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National Printing Ink Research Institute.
PRINTING INK HANDBOOK

National Research Council, Highway Research Board.
GLOSSARY OF PEDOLOGIC (SOILS) AND LANDFORM TERMINOLOGY FOR SOIL
ENGINEERS, Special Report 25, 1957

National Research Council of Canada, National Sciences Library.
. LIST OF SUBJECT HEADINGS, 1965

*(NS)National Safety Council.
* LISTING OF TERMS

National Society for the Prevention of Blindness, Incorporated.
VOCABULARY OF TERMS RELATING TO THE EYE, Publication P-607, 1964

*(AH)Naval Amphibious Schools.
AMPHIBIOUS TERMINOLOGY AND COMMON AMPHIBIOUS ABBREVIATIONS

*(CL)Naval Civil Engineering Laboratory.
LISTING OF TERMS

Naval Facilities Engineering Command.
INFORMATTON RETRIEVAL SYSTEM, BUREAU OF YARDS AND DOCKS THESAURUS
THESAURUS (First In-Progress Draft)

Naval Oceanographic Office.
GLOSSARY OF OCEANOGRAPHIC TERMS (SP-35), 2nd Edition, 1966

Naval Ordnance Laboratory, Corona, California.
STATISTICS LIST

*(NO)Naval Ordnance Laboratory, White Oak, Maryland.
DESCRIPTORS AND COMPUTER CODES USED IN NAVAL ORDNANCE LABORATORY
LIBRARY RETRIEVAL PROGRAM (NOL 64-20), 15 October 1964

*(CZ)Naval Ordnance Test Station, Inyokern, California.

MAGNETIC TAPE OF DESCRIPTORS USED BY NOTS TECHNICAL LIBRARY
DESCRIPTOR INDEX

* *(NP)Naval Postgraduate School, Monterey, California.

LISTING OF TERMS
*(CV)Naval Research Laboratory, Shock and Vibration Information Center.

TECHNICAL TERMINOLOGY USED BY THE SHOCK AND VIBRATION INFORMATION
CENTER
ILLUSTRATED GLOSSARY OF FRAC,'OGRAPHIC TERMS, Section II, NRL Memo
Report 1547, June i064

*(BS)Naval Ship Research and Development Center.NARDIS THESAURUS, January 1966
NARDIS THESAURUS CODE BOOK, January 1966

Naval Ship Systems Consnand.
PROJECT SHARP (SHIPS ANALYSIS AND RETRIEVAL PROJECT) INFORMATION
STORAGE AND RETRIEVAL SYSTEM: COMPUTER ASPECTS AND PROGRAMS,
December 1964
THESAURUS OF DESCRIPTIVE TERMS AND CODE BOOK, 2nd Edition, March 1965

*(BA)Naval Supply Systems Command.
LISTING OF TERMS
LOGISTICS GLOSSARY (NavSandA Publication 93), 1 December 1948
LOGISTICS SUBJECT HEADINGS
SUBMCT HEADING GUIDE FOR MILITARY PACKAGING, 21 January 1953
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*(DY)Nava. Training Device Center, Port Washington, New York.
USN TRAINING DEVICE CENTER KROS TERM READY REFERENCE ENGINEERING
DATA, Volumes I and II, Abstracts, Volume I of Index

*(WL)Naval Weapons Laboratory.
PHASE II, EMPIRE INFORMATION SYSTEM, Final Technical Report,
Contract N178-8596, 21 January 1966
THESAURUS OF EMPIRE (Electromagnetic Phenomena Interference
Repository) DESCRIPTORS, Revised, Volumes I and II, 6 January 1966
NAVAL WEAPONS LABORATORY TECHNICAL LIBRARY THESAURUS

*(NE)Navy Electronice Laboratory, San Diego, California.
ICE GLOSSARY, 10 June 1965
SUBJECT HEADINGS ADDED TO ASTIA'S SUBJECT BEADINGS, hth Edition

Navy Hydrographic Office.
NAVIGATION DICTIONARY, H.O. Publication 220, 1963 Reprint

Navy Training Publications Center.
PRINCIPLES OF GUIDED MISSILES AND NUCLEAR WEAPONS, 1959

Netherlandsa.Armed Forces Document and Information Centre.
TDCK - CIRCULAR THESAURUS SYSTEM, ist Edition, May 1963

*(NY)New York City Department of Public Works, Water Pollution.

LISTING OF TERMS
North American Aviation, Incorporated, Autonetics Division, Anaheim,
California.

GLOSSARY - COMPUTER TERMINOLOGY CONVERSION TABLES
MICROMINATURE CIRCUITRY GLOSSARY TERMS AND DEFINITIONS, December 1962

*(NN)Northrop Norair.
SUBJECT AUTHORITY LIST FOR REPORT CATALOGING, Nlorair Technical

Library, February 1966
*(NC)Norton Company, Gould Eberhardt Division.

LISTING OF TERMS
*(OA)Office of Aerospace Research.

AIR FORCE RESEARCH RESUMES (OAR 65-4), Volume 5, 1964
UNITERM VOCABULARY (OAR)

Office of Naval Material.
LISTING OF PROCURENT ABBREVIATIONS, ACRONYMS, NICKNAMES, SHORT
TITLES, AND SYMBOLS
NAVY POLICY AND STANDARDS FOR INVENTORY MANAGEMENT, February 1960

Office of Naval Operations.
NAVAL WARFARE TERMS (U), NWIP 10-3(A)
STANDARD NAVY MAINTENANCE MANAGEMENT SYSTEM GLOSSARY (SNNMS),
16 June 1964

*(NR)Office of Naval Research.
MANUAL FOR BUILDING A TECH}qICAL DOCUMENT, ONR-25, April 1966
INFORMATION SYSTEMS SUMMARIES, ONR Report ACR-97, July 1964
DESCRIPTOR TERMS FOR DDC THESAURUS - ELECTRICAL WORKING GROUP
KEY WORD LIST, GROUP DESCRIPTOR - DESCRIPTOR FIEID RELATED TO THE,

* MECHANICAL WORKING GROUP'S AREA OF INTEREST
*(HB)Office of Nave.l Research, Hibernation Information Exchange, Chicago,

Illinois.
TERMS ASSOCIATED WITH HIBERNATION RESEARCH
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Office of Saline Water.
BIBLIOGRAPHY OF SALINE WATER CONVERSION LTTERATURE, R&D Progress
Report No. 146, September 1965

Office of Science and Technology, Executive Office of the President.
FTRST REPORT OF PANEL 2 - INFORMATION SCIENCES TECHNOLOGY,
CP-2-65-Rl, September 1965

Office of the Assistant Secretary of Defense (Installation and
Logistics )

TECHNICAL DATA AND STANDARDIZATION GLOSSARY, December 1965

Office of the Secretary of the Navy.
GLOSSARY OF TERMS USED IN THE AREAS OF FINANCIAL, SUPPLY, AND
INSTALLATION MANAGEMENT, 15 June 1961
NAVY-MARINE CORPS STANDARD SUBJECT CLASSIFICATION SYSTEM,
SecNav P5210.11, 30 October 1959

*(WR)Office of Water Resources Research.
WATER RESOURCES THESAURUS, November 1966
WATER RESOURCES RESEARCH CATALOG, Volume I, Part I, February 1965
and Part II, September 1965

Pacific Aerospace Library.
PACIFIC AEROSPACE INDEX, Volumes I and II, 1965

Packaging Institute, Incorporated.
GLOSSARY OF PACKAGING TERMS, 1965

Pelxzar, Michael J., and Reid, Roger D.
MICROBIOLOGY, 1958
MICROBIOLOGY, 2nd Editirn, 1965, McGraw-Hill Book Company

Pender, Del Mar, and Pender, McIllwan.
ELECTRICAL ENGINEERS HANDBOOK

Pennsylvania State University, Organic Sediments Laboratory.
CATALOG OF FOSSIL SPORES AND POLLEN, November 1963

Pennsylvania State University, University Division of Instructional
Services.

THE ENCYCLOPAEDIC CINEMATOGRAPHICA, English Translation of Film
Titles Listed in 1965 Index

Permagon Press.
REPORT OF THE COM4ISSION ON ENZYMES, Volume 20

*(PR)Personnel Research Laboratory, Aerospace Medical Division,
Lackland AFB, Texas.

PERSONNEL RESEARCH LABORATORY DICTIONARY, 1965
*(PH)Philco Corporation, Aeronutronic Division.

LIST OF NEW DESCRIPTORS ADDED TO THE DDC THESAURUS
*(PT)Plastics Technical Evaluation Center.

PLASTEC DOCUMENT INDEX, Volume I, Number 7, August 1965
*(PD)Prevention of Deterioration Center, National Academy of Sciences,

National Research Council.
KEY WORDS, ENVIRONMENTAL EFFECTS ON MATERIALS AND EQIPMENT
ABSTRACTS, Section A and B, March 1964

Princeton University Press.
HIGH SPEED AERODYNAMICS AND JET PROPULSION, Volumes I through XII
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Public Affairs Press.
COMMUNICATIONS, ELECTRONICS, TERMINOLOGY HANDBOOK, 1964

Public Health Service, Office of Air "Pollution.
HOW THE UNITED STATES LOOKS AT THlE AUTO EXHAUST PROBLEM
LIST OF GENERAL RESEARCH AREAS AND MEDICAL RELATED SCIENCES
THESAURUS, October 1965
MOTOR VEHICLES, AIR POLLUTION AND HEALTH, June 1962

*(PP)Pulp and Paper Research Institute of Canada.
THESAURUS OF PULP AND PAPER TERMS, 1st Edition, March 1965

Radio Corporation of America, DATA Systems Division.
DISASSEMBLY BREAKDOWN
DEFINITIONS, October 1962

*(RS)Redstone Scientific Information Center.
RSIC UNCLASSIFIED AUTHORITY LIST FOR INDEXING TECHNICAL REPORTS
(Supplementary to Thesaurus of ASTIA Descriptors, 2nd Edition,
and ASTIA Subject Headings, 4th Edition)
THE ALPHA SYSTEM LANGUAGE CONTROL SUBSYSTEM PROGRAMmING NARRATIVE,
October 1965

Reinhold Publishing Corporation.
HAWLEY'S TECHNICAL SPELLER, 3rd Printing, 1964
THE CONDENSED CHEMICAL DICTIONARY, 6th Edition, 1952

Research and Development Board.
CIASSIFICATION SYSTEM FOR TECHNICAL INFORMATION, RDB 262/1,
September 1953 Reprint

Research Studies Institute, Air University.
AEROSPACE GLOSSARY, September 1959

*(RT)Research Triangle Institute.
A THESAURUS OF CIVIL DEFENSE DESCRIPTORS, (RTI N . OU-158-I), I
January 1965

Roget, Peter Mark.
ROGET' S INTERNATIONAL THESAURUS, 3rd Edition

*(BT)Rutgers University, School of Pharmacy.
WORD LIST, March 1966

Saunders Company, W. B.
CHEMISTRY OF ORGANIC COMPOUNDS, 1951
ATOMIC ENERGY ENCYCLOPEDIA IN THE LIFE SCIENCES, 1964

Science Communication, Incorporated.
A PROPOSAL TO STUDY CHEMICAL INFORMATION USAGE IN THE TECHNICAL
MANAGEMENT OF THE FEDERAL R&D PROGRAM, 3 January 1966
THESAURUS OF AIR POLLUTION INDEXING TERMS, January 1966

Secretary of Defense.
GLOSSARY OF CONTRACT MANAGEMENT TERMS, 1963
GUIDE TO THE EVALUATION OF THE PERFORMANCE OF MAJOR DEVELOPNT
CONTRACTORS, 26 July 1963
PROGRAM FOR IMPROVEMENT IN FINANCIAL MANAGEMENT IN THE AREA OF
APPROPRIATIONS FOR OPERATION AND MAINTENANCE, DoD Directive 7041.1
dated 29 May 1959

•:rvice de Documentation Scientifique et Technique de l'Armement.
LEXIQUE MOTS-CLES de I'ARMEMENT, April 1965
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Sippl, Charles J.
COMPUTER DICTIONARY, 1st Edition, Janua-ry L66

Smith, W.H.B., and Smith, Joseph E.
SMALL ARMS OF THE WORLD, 7th Edition, Revisea and Enlarged

Society of American Foresters.
FORESTRY TERMINOLOGY, A GLOSSARY OF TEChNICAL TERMS USED IN
FORESTRY, 3rd Editicn, Revised, I9!4

*(SA)Society of Automotive Engineers.

1966 SAE HANDBOOK
LISTING OF TERMS

*(SP)Society of Photog•-apohic Scientists and Engineers.
SOCIETY OF PHOTOGRAPHIC SCIENTISTS AND ENGINEERS THESAURUS

Stanier, Doudoroff, and Adelberg.
THE MICROBIAL WORLD

Strategic Air Command.
PRINTOUT ON ATMOSPHERIC SCIENCES

Sverdrup, Johnson, and Fleming.
THE OCEANS, THEIR PHYSICS, CHEMISTRY, AND GENERAL BIOLOGY

Systems Development Corporation.
COMPUTER PROGRAM DESCRIPTION - THESAURUS LOADER PROGRAM (TILO),
7 October 1965
A GLOSSARY OF TERMS AND ABBREVIATIONS, 2 January 1965
OBSERVING HOW HUMANS MAKE MISTAKES TO DISCOVER HOW TO GET COMPUTERS
TO DO LIKEWISE, 25 June 1962
COMPUTER PROGRAM DESCRIPTION, SYSTEM PRINT PROGRAM (SYPR),
27 September 1965
TERMS AND ABBREVIATIONS, 1 October 1965

THOMAS REGISTER, 55th Edition, Volumes I, II, III and IV, 1965
Thompson Publications, Incorporated, F. D.

DATAMATION AUTOMATIC DATA PROCESSING GLOSSARI
Thompson, John I., and Company.

CRDL DICTIONARY, Volume I, May 1963
Traffic Service Corporation.

A GLOSSARY OF TRAFFIC TERMS AND ABBREVIATIONS, 1945
Trilon Research Corporation.

GUIDED MISSILE GLOSSARY OF TERMINOLOGY (Preliminary Draft)
Trollhann, Lillian and Wittman, Alfred.

DICTIONARY OF DATA PROCESSING, 1964
TRW Space Technology Laboratories.

TYPES OF STANDARDS, 3 September 1964
TRW Systems.

DEFINITIONS OF TERMS, Addendum G (PSA 64-850), 30 October 1964
*(HV).iited Aircraft Corporation.

LIST OF SUBJECT HEADINGS USED IN THE UNITED AIRCRAFT LIBRARY,
Current as of 9 February 1.966
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United States Geological Survey.
DEFINITIONS (Accepted Definitions of Technical Terms Used in
Topographic Mapping), (Final Review Draft), October 1965

United States Pharmacopeia.
GLOSSARY FROM THE 1965 EDITION OF THE U.S.P. STYLE BOOK
LIST OF U.S.P. PHARMACOLOGIC CATEGORY DESIGNATIONS WITH EXAMPLES
OF CORRESPONDING THERAPEUTIC AGENTS

*(UI)University of Illinois, Civil Engineer Department.
LISTING OF TERMS

University of Tulsa, Information Services Department.
EXPLORATION AND PRODUCTION THESAURUS, 1st Edition, January 1965

Urquhart, Leonard C.
CIVIL ENGINEERING HANDBOOK, 4th Edition

USA Stardards Institute.
AMERICAN STANDARD NOMENCLATURE AND SYMBOLS FOR SPECIFYING THE
MECHANICAL IMPEDANCE OF STRUCTURES, December 10, 1963
AMERICAN STANDARD DEFINITIONS OF STATIC MAGNETIC STORAGE TERMS,
August 20, 1962
CLASSIFICATION AND DOCUMENTATION, ENGLISH LANGUAGE PUBLICATIONS,
NATIONAL STANDARDS AND SELECTED WORKS, June 1965
AMERICAN STANDARD NOMENCLATURE FOR: STEEL DOORS AND STEEL DOOR FRAMES;
MOTION PICTURE FILM; THE FIELD OF COLORIMETRY; MOLDED GLASS FLARES;
GLASS BULBS; BEDDING AND UPHOLSTERY; WIRE AND CABLE; REFRIGERATION;
BALANCE ROTATING MACHINERY; RADIOMETRY AND PHOTOMETRY; ACOUSTICAL
TERMINOIDGY; SINGLE POINT TOOLS AND TOOL POSTS; AC NIGH-VOLTAGE
CIRCUIT BREAKERS; and MEASURENT ANI DEFINITION OF THE PIEZOELECTRIC
VIBRATOR
DIMENSIONS, TOLERANCES, AND TERMINOLOGY FOR HOME COOKING AND BAKING
UTENSILS

Van Nostrand, D., Company, Inc.
INTERNATIONAL DICTIONARY OF PHYSICS AND ELECTRONICS, New Second
Edition
MATHEMATICS DICTIONAFY, Multilingual Edition
PRINCIPLES OF GUIDED MISSILE DESIGN, DICTIONARY OF GUIDED MISSILES
AND SPACE FLIGHT
THE INTERNATIONAL DICTIONARY OF APPLIED MATHEMATICS
SCIENTIFIC ENCYCLOPEDIA, 3rd Edition, 1958

*(BV)Veterans Administration, Department of Medicine and Surgery.
KEYWORDS
GLOSSARY FOR PROSTHETISTS

Virginia University.
SCIENCE TECHNOLOGY SUBJECT HEADING LISTS IN ENGLISH, RECENT OR STILL
USEFUL IN PROGRAMMING INFORMATION RETRIEVAL SYSTEM, April 1965

Vitro Laboratories.
VITRO DICTIONARY OF ABBREVIATIONS*(WB)Weather Bureau.

LISTING OF TERMS
WEBSTER'S THIRD NEW INTERNATIONAL DICTIONARY, Unabridged, 1961
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West and Todd.
TEWBOOK OF BIOCHEMISTRY

*(WE)Western Electric Company.
LISTING OF TERMS

Weston Instruments, Incorporated.
GLOSSARY OF TERMS USED IN THE ELECTRICAL INDICATION INSTRUMENT
INDUSTRY, Section IV

White Sands Missile Range, Range Commanders Council.
A GLOSSARY OF RAME TECHNOLOGY

Wiley, John and Sons Incorporated.
A GLOSSARY OF GEOGRAPHICAL TERMS, 3rd Impression, 1962

Williams and Wilkins Company.

BERGEY'S MANUAL OF DETERMINATIVE BACTERIOLOGY, 7th Edition, 1957S *(Yn)Youngstown Sheet and TuWO Company.
i LISTING OF TERMS
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bpgendix 7~Thesaurus Rules and Conventions
Introduction (3) identification symbols or numbers, (4) nicknames

or jargon, (5) geopolitical names, (6) trademarks,Bluilding a thesaurus for vocabulary control in (7) other proper names, (8) terms of an analytical
information storage and retrieval systems requires that ~ Sh ~ ~ budylyr ado
certain decisions be made and recorded so that th vascular system, density, energy conversion, heat resL-
thesaurus structure is intervally consistent and rta500- tam affoys, spectroscopy; and (9) terms of an abstact
able. Moreover, users of a thesaurus need to know the nature, such as tests, measuremnt~, anid callibration. The
rules and convendoni, upon which it is based for eff- inetrm ofpmaycce othteausae
cient and intelligent use. typts 8 and 9. For convenient reference, terms selected

These rules anid conventions were used as the basic to be entered into the thesaurus for use as indexing
refernc in the joint EJC-Project LEX development of terms will be called "descriptors."
an identical thesaurus for both Engineers; Joint Councl The rules and conventions foi constructing fth
and the Department of Defense. The prini~ples set thesaurus are of three types: (1) those dealing withforth shoultt be generally applicable to t udaeta ers(TItoT12;(2 hoedeln
development and use. Uniform application of widely wfthdcmostareferencs (C-I to T-12); ad(3) thoe dalina-
saccpted thesau.-as rules end conventions in informs.a-nin ue(-)
don storag and retrieal systems may be expected btzto ue(-)
operafion. T-1

The thesaurus rules anid conviesibons were prepared Descriptor Selection
by a Task Group of the EJC Engineering Vocabular
Panel, Robert Dodds of Gibbs and Hill. chairman. Deacriptors should be selected for Inusion in the
Members of the Task Group were: thesaurus on the basis of their estimated usefulness in

Davi M.Listn -BattlleMemoW Istitte, communication, inidexing, and retrieval. In general,
Dhavidrm.a tn -Btel eoilIsiu utility of terms can be estimated by considerin (a) the

chairman relative frequenc of ocarrence in the litertnan
Margaret Hicks - tFSTI, assigned to Project LEX (b) the relative frequency of use within an opera*&n
Jack Wy. Hiff - Bu eau df Reclamation, Dept. of system, (c) relatmioships to descriptors that have been

the Interior selected previously, and (d) scientiic or technical pwe
cislo and acceptablty. These factor arevery saich

Terry Oilum - DDC, assigned to Projpct LEX Interdependent and should be considered togthe in
Eug"n Wall - Consultant to PrtJWc LEX the selection of descriptors.

a. Frequency of prior w~ of a term In inexing
Indexing Terms- and searching within a particular vocabulary Sivas a
Descriptors' rough quantitative indication of Its msefulness. The i.-

The crlbonof tchncaldocment (Idexng) porunce of frequency of use of a term depends up3flThe escipton f tchncaldoment (idexng) the usage of other terms, the relative age at the term,
for informintion storage an mdtj returieva the use and the age and scope Of the collectioln. Terms ditha
of two types of terms: (;A) those that describe th have been used rlatively often within a given vocabu-

* inormtionanddat CO~aind i the ~ ~ laz may represent concepts that am poorly defined or
(b) bibliographic term&--terms that describe the docta- too general to be useful in describing subject matter,
maeet itself, not the information in the documnt. DBfto- wL,5eas those that have been used mey kinfreently
graphic terms, examples of which am personal authors. myrpent= ptthta b oovlys-
corporate authors, and publicatio dates, should not cific. Low fequency of use sbould not necessarily caus
be included in the thesauros. Terms that describe terjcino emta ersnsazvtcmp
the informatio contained in the d~ouwts my adis a room tildlid to the original vocabulary.
chide (I) project names (2) adlltary nimaus egod lrl st etbihdslpc htcn

I fzampm of dmclams 4" finh*e isO d edea spedlicaily the subject Liawer indered. The utility of
dew we diss far i~o nol. dd s 1 the trscoan thu be evaluated by ueviewing thak

appw in t"e dhamov. freqimy of tanin IndexiWg



b. As construction of the thesaurus progresses T-5
and descriptors are selected, an ad hoc vocabulary Descriptor Definition
framework will emerge. This structure will help form
a basi for the selection of additional descriptors. Can- Terms that have more than one accepted meaning.
didate descriptors should be examined to determine that are intended to be used in a somewhat different
that they reflect a level of specificity commensurate way than ordinarily defined, or for'which distinctions
with that of the existing structure and that they rep- from other descriptors must be drawn, should be accom-
resent discreet concepts. Avoid the selection of descrip- partied by an explanation. The meanings of terms can
tors whose meanings coincide so closely with those of be clarified or made more specific in the following
established descriptors that indexers (and searci-ers) ways:
will have difficulty in distinguishing between or among a. Modifying terms can- be used to preface a given
them. term, as in metal tubing to make the meaning of the

c. The acceptability of terms can be determined term tubing more specific, This is the moethod under-
by coasultin dictionaries, encyclopedias, other indexing lying the construction of direct entries (See Rule T-4)
vocabularies, and the opinions of subject specialists. and is subjbct to the limitations of the rule on multi-
Slang, jargon, coined terms and deprecated terminology word descriptors (See Rule T-I I ).
should be excluded. b. A parenthetical qualifying expression can be

d. It is usually desirable to establish a maximum appended to a homograph to clarify its meaning; for
term length for the purpose of maintaining succinctness example, mercury (metal) and mercury (planer). Such a
of *erms or for other special purposes such as main- qualifying expression becomes a part of the descriptor.
taiiiing the capability for a particular page format in a c. Employ the "-ing" suffix for processes and the
printed thesaurus. A maximum of 36 characters per "-ion" suffix or other appropriate suffixes for materials,
term is recommended. characteristics, etc., when necessary to distinguish clearly

"V-2 among them. Examples are: concentration and conc-n-
traing; .orecipitration and precipitating.

d. When a qualifying expression cannot adequately
Use nouin forms wherever possible-, for example, convey the intended meaning, a short explanation called

rougness rather than rough. In a limited number of a scope note should accompany the term. Precise dic-
instances, needed retrieval concepts can be represented tionary definitions usually should not be attempted. The
"rely by adjectives or equivalent expressions. These scope note merely indicates the way in which the
usually take the form of words or phrases that describe descriptor should be used. It is not a part of the
in some mariner the operation of equipment or systems; descriptor, but follows on a succeeding line, as:
for example, airborne, mobile, portable. wwter cooling

Never use verbs; for example, use catalysis rather cooling with water
than catalyze, the gerund powuing rather than the verb
pour. e. Since trademarks are recognized by law as

being proprietary, they should be identified in the
T-3 thesaurus by the qualifying expression "(trademark)."
Singular vs. Plural When the meaning of a trademark is not self-evident,

a scope note may also be added to clarify its meanirt.
In choosing between singular and plural noun

forms, a useful rule of thumb may be applied as fol- T-
low: use the plural form when the proposed term is
a count noun, that is, a noun which may be used to Synonyms
answer the question "how many?" (for example, de- When two candidate descriptors are true syno-
vices such as gages, nozzles, fuzes); use the singular When o candidate descriptora tr e

for fo mas nuns thse hatexpess"ho muh?" nyms, one should be selected j-q the descriptor, theform for mass nouns, those that express "how much?" other entered as a usE reference. (See Rule C-2a.)
(for example, iron, wood, charcoal); use the singular
for specific processes, properties, or conditions. Table I
provides a summary of the recommended procedure. T-7
Common usage should be followed for term types not Quasi-synonyms
covered in tl-e above general rule or in the table. To prevent scattering of like information in index-

T-4 ing and to obviae multiple searches for effective re-
Direict Ently trieval of information, it is both practical and desirable

to consider terms having certain special relationships to
Descriptors consisting of two or more words should be synonyms for indexing and retriev-l purposes, that

be listed in their natural word order, that is, the order is, quasi-synonyms.
normally used an English sentences; for example, radar Terms that represent different viewpoints of the
amtenns rather than antennas, radar; refractory mate- same property contiauum may be considered quasi-
rials rather than materials, retractory, synonyms; for example, smoothness and roughness. The
1142.



- ArPpendix 7

TYEO EWUSE SINGULAR FOAM MS PLURAL FOAM

Material terms, such 14: When term is ipecic, se: Whnterm is U:ercn

chemical comnpounds urVa slaftn
mixtures cellophane solvents
materilss bunwaiM plastim

Terms representinh peoetlrsk When term is $Peclile, U: Whim termo Is Imc M :
Conditions. cisaracturisti viscosity pahysial uroperties

temtperature prooses eCoinitcs

___________________opecity

TUMn represmnting .quP-at, Do not use singular Us. plural. me:
dieviose, physical objrM, and puleigers
elementary paretis regulators

Owne

Clem of use trsDo not use singular Use plural. as:
adhusives
catalysts

Proem turms Use singular. U: Do nam use plural

_ _ _ _ _ _ _ _ _ umodulating _ _ _ _

Proper names (A proper am. Use singular. M: Do not ue plursl
is defnedkas the name for a Hookes LAw
siqi, amqUe item) Pluto I_______________
Disciplines. f--.4. subJect areas Use singular smoarding to comumnmc Do not Ue plural (Word such

Usaea $5. Us "bydraullce an actually
chemstrlsy singular)
hydraulics

Events or occetmences Dc not 1 ve singular Use plh".l as:
ambusbas
explosions

Jpreferred term should be entered as a descriptor, the the thesaurus, and are not noosaaay to caivey doe
othe asa us reerene. See uleC-20meaingof th tmma Hypbeas ahoum be used only in

and eredtyThe refrredter shold e mdcaW be handled according to these ciei;()rti h
by a us inierece. (Se Rule -2e.)apace for compound adjec~lwa, mnu co n

dons, and letter-word coxmbinationF; ()" tes
T- i afttahn" pre~es to the base wod.Eingles tort:

Punctuatioo mark in descriptors should be (t-I) s ofeih UU61 554k () iJmsm

stricted. Hfighly specific systemalic names. such a sorma
chemical names, that require elaborat punctuatiotn T-0
should be treated specially when they fall within the Abbmlatsd Fwnscope of the theaaurus. (See Rule T-10.) Parunthieses
should be used to enclose qualfying expreuscu which In general. abbrtazed terms should be avoided a
are included in descriptors to preentt ambiguity (See deccriptors because tbe-r unde.-tstading maty not be uni-
Rule T-5.) Commas, periods, Ppostropbes sod rvst versa. thefr meanizng may be dependent an contest or
hyphens should be excluded siam they aem diffcult to their reo.Waidan may be dapemdent on -*ptalaizo"
handle consistently, complicate machine processing of and periods, which are coostrainz In computer oper%
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aions. Abbreviated terms can be used when meanings e.4 res the .oncept. Howevet, many candidate descrip-
are well established and when significant gains in con- tors will represent, or appear to represent, concepts
venience can be demonstrated. Examples are: ACTH that are combinations of two or morm specific descrip-
for adremocorvcotropic hormone; PETN for pentaery- tots or potential descriptors. In these instances, a deter-
thritol tetnmnthrte; VTOL aircraft for vertical take ol r mination must be made of the most effective way in
an d ui drcnqf. Abbreviated and unabbreviated which to incorporate the candidate descriptor, that is,
forms of a given term should be treated as synonyms by adding the specific multiword term to the thesaurus
and cv*s refertne'ed accordingly. (See Ruie C-2c.) or by prescribing a combiration of two or more existing
Well established acronyms are acceptable as descrip- descriptors.
onn; for example., soraw. radar. maser. Specific multiword descriptors often facilitate re-

trieval of specific information, but may add to the cost
* V-10 of indexing by increasing substantially the number of
Specialild Vocabularies descriptors in the index. On the other hand, proper use

of individual descriptors in indexing for later combina-
Effective indexing and retrieval of information in tion upon retrieval will serve to control the size of the

certain specialized subject fields will require descriptor vocabulary and to promote consistency in the use of
vocabularies that differ in some ways from the natural terminology, Decisions on the formation of specific
language approach of the thesaurus as a whole as in descriptors require consideration of the following factors.
the following examples. If reasonable doubt remains, a specific multiword de-
a. C~hemhs,. To avoid proliferation of terms in the scriptor should be established because, if it eventuallyfield ofchemisty, Te amesd profplieration chtermicncor proves to be of little utility, it can easily be reducedfield of chemistry, the names of specific chemical com- t obnto fidvda ecitr.Tecn

pounds as descriptors should be restricted. Instead, a to a combiation of pindv
vocabulary cl descriptors representing generic corn- verse is not easily accomplished.
pounds classes, functional groups, and structural fea- a. A specific multaword descriptor should be es-
tures should be devised. This will permit indexing and tablished when suitable mo general descriptors are
searching by coordinating appropriate descriptors to not available in the vocabulary. To provide adequate
denote specific compounds as well as classes of representation of the specific conecpt, a combination
compounds. of general descriptors must incluzle at leest one descrip-

Names of specific compounds that occur frequently tor that is a member of the same hierarchical class as
in the literature may be entered as descriptors; for the specific concept. Observation of this principle will
example, sulfuric acid, carbon tetrachloridc. morphine, promote more consistent asno complete retrieval, whereas
progesterone. the use of a combination in which neither descriptor

bears a generic relationship to the specific concept may
b. Mleys. Descriptors should be established for certain lessen retrieval efficiency.
generic alloy families; for example, aluminum copper b. A specific, multiword descriptor should be es-
alloys, molybdenum steels, zinc alloys. This will permit tablished when the specific concept is encountered so
indexing and retrieval on a somewhat general level, but frequently that the ability to index and search directly
will prevent proliferation of descriptors to represent would be both expeditious and economical or when one

* specific allOY systems. wudb ohepdtrsadeooia rwe n
or both of the more general descriptors is so often used

. BIlaleuicl noemncliftre. Where possible, consistent in indexing as to make sea:rches awkward or inaccurate.
use should be made of established nomenclature systems c. Two or more individual descriptors should be
for describing plants and animals. Where departures am used instead of establishing a specific multiword descrip-
necessay, cross references should be provided to main- tor when the specific concept is a member of the same

generic class (See Rule C-4) as each of the more
T-1 1 general descriptors.

Multword Descriptors
A descriptor represents a concept. In general, a

descriptor should ieflect the terminology found in the
literature regardless of the number of words needed to

14h.



r dtCress References

iC-1 C-3
Cros References Used For

Relationships among terms will be shown by cross The USED FOR reference (UF) is the mandatory
references, which will aid users in selecting descriptors reciprocal of the use reference and accompanies the
from the thesaurus. Types of crass references and their descriptor to which the USE reference refers. Accord-
symbols that will be used as required are: ingly, the USE references in two of the examples gien

€.mf ypst in Rule C-2b and C-2c would generate the following
USED FOR references:

USI! use
UsV FM uP abrasive bloasting

IStOADF. IT ERM BiT

NMrtowR TERM "T ii &ad bWasting
REL•,MD TERtM RT isaons

The are descnoed in the following rules. ,

C-2 When a USE reference has prescribed two or more
descriptors to represent a concept (See Rule C-2d), a

Use unique symbol such as the dt"@ sign (?) should

The USE reference is intended to lead users of the be placed in front of the unauthoized term in the
thesaurus to appropriate descriptors and should be em- USED FOR reference; for example, ferromagnetic films
ployed to refer from a term that is not an authorized use ferromagnetic materials and fi•ms;
descriptor to the term which has been chosen as the %fflagneic "Mterils
descriptor, as follows:

a. to indicate a preferred synonym; for example, up t fhrromag5€ic alm
lysozyme USE muramidase; secondary batteries use films
store- wteries;

t 3 refer from a specific term to a more general U t f fim
term which has been selected to represtnt (that is, sub-
sume) the specific concept; for example, plant waxes CA
USE waxes, sand blasting USE abrasive blasting; Broader Terms

c. to indicate a preference between spelling varia-
tions, or to expand or explain abbreviations; for example, The BROADER TERM reference (BT) is employed to

pi mesnm use pions; inflammability use fmmability, refer from a term representing a member of a class (or
pentaerythritol tetranitrate USE PETN: IFF USE/dent- classes) of concepts to any term(s) in the thesaurus

n systems; representing that class or classes; for example, steelsd. to prescribe the se of two or more deBTpors lt iron alloys. For each BROADER TERM reference there

to zxpress a concept; for example. ferromragnetic films must also be provided a Corre paon-doig NARroWeR
USE yerromagnetic materials and films; antitank rockets TErM reference. (See Rule C-S.) The past-whole rela-
use antitank ammunition and rockets; optical illusions tionship is usually not a broader-narrower relationship;
USE illusions and vision; for example, gear teeth aT gears is incorrect. However,

e. To express concepts that can be considered in certain specific areas, part-whole generics can be use-
synonyms for purposes of indexing and retrieval; fully employed. These areas are anatomy and geo-
for example, heredity USE genetics; semanteme. use graphic locations. Also specifically excluded from the
semantics; broader-narrower term category are relationships based

f. to bring together different viewpoints of a con- on the possible applications or uses of an entity; for
ceptual continuum; for example, fluidity USe vusositr>; example, platinum is not considered to be a member

smoothness USE roughness; instability USE stability. of the generic family catalysts because, although it is
g. to explain variations in word order; for ex- sometimes used as a catalyst, it has too many other

ample, tables (mathematics) use mathematic• al~ . applications to list all as broader terms. Platinum is,

propellers (aeril) USE aeflal propellers; propellers however, always a member of the dass metals. so that

(marine) USE marine propellers*; the reference platin•m ST metalt should be entered.

h. to reflect current terminology; for example, Wherever a descriptor for which there are nar-

electrical condensers use capacitors; rower terms in the vocabulary r.,sean In the thesaurus

i. to eliminate jargon; for example, whirly bird display as either a narrower term or a related term, it
USE helicopters. should be preceded by an unambiguous symbol (such a

145.



r Me hyphen) to Indicate that it it not the most specific desirable to refer the thesawus user omitting C1r
mcept of Its elms. The placement of such terms in reference designators. Append to the broad descriptoir
*Ae thesaurus should be such that the term is left justi- the scope note Use of a more specific term is recoin-
fied according to its first alphabetical chtsacter (so that mended - consult the terms listed below. For example,
the alphabetical portion of the entry lines up with the the term materials is of little use in indexing documents
terms above and below it in the display). (See also, that deal with materials in any but the most general
Rules C-5, C-6, and C-8.) For example in the thesaurus way, but in a vocabulary in which many specific
display: materials types are represented by indexing terms, the

term is a useful point at which to display cartain more
impeancespecific terms or related terms for further study without

"IT acoustic impedance Carrying a useless BROADER TERM reference to mat etials
capacitive reictane on each Af many specific terms. No reciprocal cross
chsarActeristic impedance references should be made from listed specific descrip-

-electrical resisdance ton to the broad descriptor, although such records
inductive raaceshould be maintained for housekeeping purposes. (See
input impedance Rule C-9.)

-reactance

transfer impedance
at bandwidth C-7

-coutvity Hierarchy Overlap
dead time

- dynamic repos Terms may be members of more than one hier-
bold-up archy. (See Rules CA4 and C-5.) For example, consider

-resistivity the entries avalmnche diodes aT diodes and semicon-
trafthiefi response. dsactor devices; diodes NT avalanche diodes. The term

the hyphen designator shows that, for th tem so avDlan-he diodes represents a concept that is properly
designated, there are more specific terms available in aneb-o h w ifrn lse fcnet
the vocabulary, represented by the termis diodes and semiconductor

devices.

TheNARown T~tmreference (Nee Rulte eci-4 Ile RELATED TERtM references (wr) is employed

rocal ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~h oth aAE mt reeec(SeRlC-) aagusdefr, m when vexmnin n descriptrtoohr, mecightowan

concept~~~~ma beas use tol idm ymontify:cp tata

a.descriptors thm areclosl re laecd Ti te in meieeaningt

ironmtldR irhn, stefel.Frencsand UWER TERMsyoy .
references the mus be Viewpoefnt interrelation
BROADReta tEwo lelse o suc heminded of th spsuhaarelaionhpbst ed on usagote;fr. c

references~~~RELTE forM alreelefuler ape aoos ts entes. may bfe ued oes. tiy
C-. a.si oet nal h s descriptors rept resetn clon epatsd inbearirng

ascusain ~ ~ ~ ~ ~~ o thcprpit ee fsecfct nafml etonep inclationshi thoseac othiferen. iracia
gROAERicTlly rea edeconcets and t AROE promote editorporrtaial eaynnys

coitenm. c i dorng to enable r heulsion, or c uses hre todC ecitrsrpeetn-onet9ern
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Alphab•t•zton

A-1 A representative sequence of terms fiW according
to the above rules is:

Alphabetize descriptors letter-by4etner, according mercury (UNW)
to the following rules: mrcury (PlIZ )

mercury -mlm
(1) lporc all spaces between words. ercury are ecdiebf

mercury lamps
(2) lpore all characters other than left pa•r- ael -'m,

thesis, numerals, and letters.
MOW workias.

(3) Pik according to the sequec=: J.t W wk, is msdmmeý -pd as

(a) left parenthesis word, mc,,or, in ka -by-4g.ilwr Aia
UM tM WMhe pos~dixtion ON Mrseorum is

(b) numerals in usuel orde uafecssd by the spaleiA selce r do au mr.
itrd dmriptm. Similarly. the squeda podtba of

(C) leem in Usual order mml-wouu.b a I nnaSead by doe m of a bybm.

1~47.
(Verso Plank)
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Appendix 8

LINXTRON COMPOSITION SPECIFICATIONS
THESAURUS OF TERMS SECTION

PAGE 1 Trim Size: 81 x ii

2 Te Page: 60 x 43 picas, centered on page.

3 Page Runniag Heads: 7 pt Trade Gothic Caps

Left page - First bold or bold italic entry on page
in 7 pt Trade Gothic Bold caps flush left;
THIAURUS OF ENGINEERING AND SCIENTIFIC
TERMS in 7 pt Trade Gothic caps flush right.

Right page- Last bold or bold italic entry on page in
7 pt Trade Gothic Bold caps flush right;
THESAURUS OF TERMS in 7 pt Trade Gothic
Caps flush left.

(See also 21)

4 Hairline Rules: 2 pt below the bottcn, of the running heads
in a 7 pt space separate the raing heads from the
body. On right-hand pages a rul-- 3 pt below the last
entry (96th data line) in a 7 pt space separates the
body from the footnote.

5 Columns: Four 10 pica columns, one pica between colums.
99 lines per column left hand page, 96 on right hand
page. Ragged right margin; vertical justification
for short columns.

6 Footnote: A standard footnote in 6 on 7 Trade Gothic appears
on every right hand page; bct. lines are centered.

T Folio: 7 pt Trade Gothic flush left or right 6 pt below
last line.

(See also 22)

ENTRIES
8 Main Terms (Entry Terms): 7 on 7 Trade Gothic Bold, flush

left in colun; runovers indent one em. break only
between words.

9 Main Terms followed by USE reference: 7 on 7 Trade Gothic
Bold Italic, runnvers indent one em, brcrak only between
words.
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10 Pour digit Category Numbers: 6 on 7 Trade Gothic separated
from Main Term by one 7 pt. em space; separate multiple
categories by one 6 pt. en space; rumovers indent one
em, break only between groups of four digits.

11 Scope Notes (Explanatory PL-ase): 6 cn 7 Trade Gothic Italic;
indent one (6 pt.) en froim left or first line, second
and succeeding lines indent one additional em; break
lines only between words.

12 Cross Reference Desianators. (USE, UI, BT, NT, RT, and):
6 on 7 Trade Gothic Caps except and which is Trade Gothic
Italic lower case; indent one (6 pt.) en from left.
(See also 19)

13 Reference Marks: em dash is indented 34 units from left,
dagger is indented 43 units.

14 Sub-Entries: 6 on 7 Trade Gothic indented 52 units from left;
runovers indent additional one em, break lines only
between words.

15 Spaces between words: 6 units.

16 Sequence of Data Types: The normal order of precedence in
the sequencing of different types of entries will be:
(1) Main Terms, (2) Scope Note, (3) USE's, (14) UF's,
(5) BT's, (6) Nr's, (7) RT's. In the event the Scope
Note reading "Use of a more specific term is recommended;
consult the terms listed below." appears, the order will
be (1) Main Term, (2) UF's, (3) Scope Note, (4) RT's;
the Cross Reference Designator RT will be suppressed
under these conditions.

17 Alphabetization: The sequence of main entries within the
alphabet and the sequence within sub-entry type under
a term will be letter by letter according to the follow-
ing rule: (1) left parenthesis, (2) numerals in usual
order, ($j letters in usual order, (4) ignore all spaces
and special characters.

SPECIAL
CONDITIONS

18 Column Breaks: A column may not end with: (1) a bold or
bold italic entry (Main Term or Main Term of USE refer-
ence); (2) the last line of a Scope Note; (3) a USE
reference followed by and, or and followed by another
and. Restrictions (1) anT-2) are cumulative. A short
colimn resulting from these restrictions will be justified
vertically.
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19 Continuations: If an entry term is continued from a right
hand page to a left hand page, a column running head
consisting of that entry term will be inserted at the
beginning of the first column of the new page flush
left in 7 on 7 Trade Gothic Bold followed by (cont'd)
in 6 on 7 Trade Gothic; no category number will follow
this running head. In addition, if the first data line
of the new page does not also enter a new Cross Refer-
ence Designator, the old one must be entered in its
appropriate position. The last line of the page from
which the continuation was made will consist of
(Contiued) in 6 on 7 Trade Gothic flush left. There
will be no notations of continuation from left hand
to right hand pages or between columns on the same
page.

20 New Letter of Alphabet: 18 point Trade Gothic. Bold Cap
centered vertically in a 70 pt. space. New letter after
48th line in last columm of a page must begin a new

page; the new letter will be centered at the top of the
first column in a vertical 70 pt. space.

21 First Data Page: The first data page (beginning of letter A)
is a right hand page, sunk 77 pts., without r mning head.

22 Pagination: Serial pagination beginning with the first data
page which will be page 3.
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LITOTROK C0SITION SPECIFICATIONS
PERK=JT UMD SECTION

PAGE 3. ~Irrim-Size: P4 x 1

We2 Pt Pe : 60 x 43 picas, centered on page.

3 Pate Runnim Ieads: 7 pt Trade Gothic Caps

SLeft page - M~rst bold or bold italic entry on page in
7 pt Trade Gothic Bold caps flush left;

TSAURU OF EEGINEERI? AND SCIENTIFIC
TEM in 7 pt Trade Gothic caps flush right.

Right page- last bold or bold italic entry on page in
7 pt Trade Gothic Bold caps flush right;
PERMUTED IhDEX in 7 pt TWade Gothic caps
flush left.

4 Hairline Rules: A hairline rule on a 1 pt body 2 pt below
the running head in a 7 pt space separates the running
head from the body. On right-hand pages, a hairline
rule on a 1 pt body 3 pt below the last entry (97th
data line) in a 7 pt space separates the body from the
footnote.

5 Colimns: Four 10 pica columns, one pica between columns.
j99 lines per column on left-hand pages, 97 on right-hand
pages. Ragged right margin; vertical Justification for
short coluwns. (See 13)

6 Footnote: A standard footnote in 6 on 7 Trade Gothic appears
on every right-hand page, centered on the page.

7 Folio: 7 pt Trade Gothic flush left or right 6 pt below the
last line. (See also 17)

ENTRIES
8 EnitE Terms: 7 on 7 Trade Gothic Bold except 7 on 7 Trade

Gothic Bold italic if the word is also a main entry in
the "Theseurus of Terms" section. Indent one en from
left of colwn; runovers indent additional em, break
lizes c-nly between words.

9 Sub-Entries: 6 on 7 Trade Gothic indented 3 ens from left
of column; runovers indent additional em, break lines
only between wordc.
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10 Reference Marks: 7 pt bullet is flush left in column when
it appears on entry terms; 6 pt bullet is indented one
em for sub-entries.

11 Spaces between words: 6 units.
12 Alphabetization: The sequenct of main entries within the

alphabet and the sequence of sub-entries under main

entries will ')e letter-by-letter according to the
following rule: (1) left parenthesis, (2) numerals
in usial order, (3) letters in usual order, (4) ignore
all spaces and spedial characters.

SPECIAL
CONDITIONS

13 Column Breaks: A column may not end with an entry term
(bold or bold italic entry) except where no sub-
entries follow the main entry. A short column result-
ing fzom this restriction will be Justified vertically.

14 Continuation: if an entry term is continued from a right-
hand page to a left-hand page, a column running head
consisting of that entry term will be inserted at the
beginning of the first column of the new page flush
left in 7 on 7 Trade Gothic Bold followed by (Cont'd)
in 6 on 7 Trade Gothic. The last line of the page
which the continuation was made will consist of
(Continued) in 6 on 7 Trade Gothic flush left. There
will be no notations of continuation from left-hand to
right-hand pages or between colums on the same page.

15 New Letter of Alphabet: 18 on 21 Trade Gothic Bold Cap
centered in column with a 28 pt space before and a
21 space after. New letter after the 48th line in
the last column of a page must begin a new page; the
new letter will be centered in the first colum with
a 28 pt space before and a 21 pt space after.

16 First Data Page: The first data page (beginning of letter A)
is a right-hand page, sunk 77 pointc, without running
head.

17 Pination: Serial pagination will be continued from the
preceeding section. However, there will be two pages
(front and back of one leaf) of hand set material
between sections which must be counted. If the last
page of the preceeding section was a right-hand page,
the follaving page (reverse of that leaf) wi.U be blank.
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LINOTRON C0IUBITION SPECIFICATIONS
SUBJECT CA•X0ORT IIflX SECTION

PAGE 1 Trim Site: 8J x 11

2 %: 60 x 43 picas (720 x 516 pt) centered on page.

3 Pme Running Keods: 7pt Trade Gothic

Left (even) page - First new four digit field and group
number appearing on page in 7 pt Trade
Gothic bold flush left. If page
begins with a new field (12 on 14
bold entry - see 7 below), the run-
rnng head will be the field number,
e.g., 0900. THESAURUS OF ENGINEER-
ING AND SCIENTIFIC TERMS in 7 pt
Trade Gothic caps flush right.

Right (odd) page - last field and group number aprearing
on page in 7 pt Trade Gothic bold
flush right. SUBJECT CATEGORY INDEX
in 7 pt Trade Gothic caps flush left.

(See also 14)

4 Hairline Rules: A hairline rule on a one pt body Z )t below
the running heads in a 7 pt space separates the running
heads from the body.

5 Columns: Four 10 pica (120 pt) columns, one pica (12 pt)
between colums. 99 lines per column, ragged right
margin, veitical justification for short columns. (See 12)

6 Folio: 7 pt Trade Gothic flush left or right, 6 pt below last
data line. (See also 15)

ENTRIES Definition: A "field" is one of the twenty-two major sub-
divisions number 0100, 0200 through 2200; a "group" is
one of the subdivisions of a field like 0901, 0902, etc.

7 Fields: 12 on 14 Trade Gothic Bold beginning 28 pt after last
preceeding entry. 'the field numter (followed by two final
zeros) eill be centered in the column %-x the first line.
The name of the field will apear as the next line (and
succeeding lines as necessary), each line centered in the
column. Sub-entries categorized under a field only, i.e.
all terms categorized with two final zeros, will not be
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listed. The last 12 on lis line will be cemarated frcm
the fl.rst subsequenit entry by a 21 pt space.

GrouMs: 7 on 7 Trade Gothic bold 14 pt. after lact pre-
ceeding entry (except where preceeding entry ie a field
entry - - see 7 above) flush left in column. The group
number will appear first on a separate line and will be
followed on the next line by the name of the group.
Runovers do not indent second or succeeding lines.
Groups for which there are no sub-entaraies will not
appear.

9 Sub-entries: 6 on 7 Trade Gothic indented one (6 pt) em
from left of column; runavers indent additional em.

10 Spaces Between Words- 6 =nits.

11 Aivhabetization: Same as ;receeding sections.

12 Column Breaks: A column may not end with a bold entry,
either 12 on 14 (sei 7 above) or 7 on 7 (see 8 above).
A short column resulting from this restriction will be
justified vertically.

SPECIAL
CONDITIONS

13 Continuations: If a group is continued from a right hand
(odd) page to a left hand (even) page, a column running
head consisting of the group number in 7 on 7 Trade Gothic
bold followed by (Cont'd) in 6 on 7 Trade Gothic will be
inserted at the beginning of the first column of the new
page.

14 First Data Page: The first data page (beginning of field
0100) will be a right hand (odd) page, sunk 77 pt.
without running heads.

15 Pagination: Serial pagination will be continued from the

preceeding (Permuted Index) section. An undetermined
number of band-set pages which must be counted will be
inserted between these sictions. This information will
be available at the time of processing.
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LINOTRON COMPOSITION SPECICATIONS
HIERARCMCAL INDEX SECTION

PAGE 1 Trim Size: 81 x 1

2 T: 60 x 43 picas (720 by 516 pt)

S!-aMe Pumnning HKadc: 7 pt Trade Gothic caps

Left (ctvn) page - First bold entry in 7 pt Trade
Gothic bold caps flush left:
THESAURUS OF ENGINEERING AND
SCIENTIFIC TERMS in 7 pt Trade
Gothic caps flush right.

Right (odd) pue - Last bold entry in 7 pt Trade
Gothic bold caps flush right;
HIERARCHICAL INDEX in 7 pt Trade
Gothic caps flush left.

(See also 16)

4 Hairline Rules: A hairline rule on a one pt body 2 pt below
the running heads in a 7 pt space separates the running
heads from the body.

5 Columns: Three 13 2/3 pica (164 pt) columns, one pica (12 pt)
between columns. 99 lines per column, ragged right
margin, vertical justification for short columns. (See 13)

6 Folio: 7 pt Trade Gothic flush left or right 6 pt below last
-line. (See also 17)

7 MainiEntries: 7 on 7 Trade Gothic bold separated from pre-
vious entry by 14 pt, flush left in column.

8 Sub-Entries: 6 on 7 Trade Gothic indented one or more ems
according to their hierarchical level.

9 Leadering: Leadering in the form of one or more periods will
precede each sub-entry. There will be one period for each
em of indentation, centered horizontally (as nearly as
possible) in the one em space.

10 Spaces between words: 6 units.

11 Runovers: Runovers are not permissable in this section and
should cause processing to halt if they occur.
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12 Alphabetization: Same as other sections.

SPECIAL
CONDITIONS

13 Column Breaks: A column may not end with a bold entry. A
short column resulting from this restriction will be
justified vertically.

14 Continuations: If a main entry is continued from a right
hand (odd) page to a left hand (even) page, a column
running head consisting of that main entry in 7 on 7
Trade Gothic bold followed by (Cont'd) in 6 on 7 Trade
Gothic will be inserted at the beginning of the first
column of the new page flush left.

15 New Letter of Alphabet: There will be no separations between
letters of the alphabet in this section.

16 First Data Page: The first data page will be a right hand
page sunk 77 pt without running heads.

17 Pagination: Serial pagination will be continued from the
preceeding (Subject Category Index) section. Two pages
(front and back of one leaf) of hand-set material wbich
must be counted will be inserted between these sections.
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f 0•3NflUMa:sd

& 4OCT 1
FIMT lDOMRSE T on Project LEX Mewo to LW of 17 Oct 1966

From, Chief of Naval Research
To: Director of Defense, Research and Engineering

8ubj: Proposed Plan for & Continuing Standardization Control Project for
DOD-wtde Scientific and Technical Terws

1 I concur with the recommendations of the focal point representatives.

2. It is my recomendation that upon completion of the current effort
personnel temporarily loaned to the project return to their parent activities
and the continuation project be transferred to the Defense Documentatica Center.

3. I also recomeud that DDC be made Assigned Responsible Agency for the
Standard Deta Elements phase of the thesaurus program. It is essential
for efficient management that both the thesaurus updating and devolopant and
the Standard Data Elemnt phase of the progam be accmplished by the sa

group*

FF 163.
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.3EPARTMENT OF THE NAVY

OFFICE OF NAVAL RSECARCN
S-"WASHINOTON. 0. C. 810300

;• • ].7 October 19"6
Project LUX

MMMA M FM 701 LC T Or DUE P3116 RSARCK AMD BIIDIZZ

Vial Chief of Naval Research

Sbbjs Proposed Plan for a Continuing standardi•ation Control
Project for DoD-Wide Scientific and Teebnial Terms

Ref: (a) DDR&Z Multiple Address Memo, subji DoD-Wide Technical
Thesaurus, dtd Oct 12, 1965

Encl.: (1) Proposed Plan, subject as &boye

1. Reference (a) established a short term project in the Office
of Naval Research to prepare a DoD-Wide Technical Thesaurus. In
so doing, it provided for focal point representatives from the
several Services and Agencies with responsibilities that included
contivnition of a vocabulary control program.

2. Accordingly, the undersigned focal point representatives for
the current thesau••s project (Project LMx) submit enclosure (1)
as a plan for a continuing progra.m Approval and iVleentation
Is recommended.

oafmel. C. Pnels Lt. Colonel Davis Potter
Dprmntfthe Army Detn~e late ~ C

Agned' 1. Oberwortma Rlobert R. Ns
Natonl 8c~ It;gp Department or the, 1

Major ClaytonI L. SBclhm D ),LeColonel John .* Preston
De nt of the Air Force Defense Atomic Support Agency

Al

Mildred L. Dailey Paul X. ,* •lng
OABD( :=ito.leD)efenese Doamsabiacon Center

Director, Pr49et
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Proposed Plan for a Continuing Thesaurus and Standardization Control

Project for DoD-Wide Scientific and Technical Terns

I. References

(a) DDR&E Multiple Address Memoradudm. Subj: DoD-Wide Technical
Thesaurus dtd Oct 12, 1965

(b) ASD (Compi Memorandum to SECNAV dtd 2 Dec 1965
(c) AD NQ) Memorandum to ABN (I&L) dtd 24 Nov 1965

II. Problem

A need vill continue to exist, after the termination of Project
LEX, for thesaurus-like control and maintenance of changes in the DoD
scientific and technical vocabulary and in the establishment of the
terminology as standard data elements. A decision on this matter prior
to the termination or Project LEX is important to avoid a lapse in the
continually changing and growing terminology and the costly task of
backlog treatment at a later date.

III. Background

The first sentence in Reference (a) is cited here as the primary
authority for the requirement set forth in the problem abovet

"There is a strong and continuing need. in
the Department of Defense for maintaining a
comprehensive and up-to-date authority for

the terms used to describe scientific and
technical subjects."

Pursuant to Reference (a), Project LEX was established within
the Office of Naval Research on a short term basis for the one-time
purpose of preparing a DoD-Wide Technical Thesaurus. Reference (a)
set forth a schedule to start the work in December 1965 and terminate
the Project with preparation of final manuscript copy in March 1967.
As of September 1966 the Project was running very close to the schedule
and essentially no slippage in the manuscript copy date appeared likely.
A cut-off date for acceptance of new terminology was set for November 1,
1966. Preliminary plans for printing were begun in Jvy 1966 since the
printing method and formst will govern preparation of the manuscript copy.

Enclosure (1) 165.
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III. Back4oun - Continued

Reference (a) named the Navy as the Assigned Responsible
A4enay (ARA) with the Office of Naval Research as the action
office for establishing the Thesaurus terminology as standard
data elements. Reference (b) officially recognized the Thesaurus
project as standardization Project MISC-0359.

IV. Discussion of Problem

It is estimated that the Thesaurus, when completed, will
contain approximately 25,000 descriptors (main terms). Each will
be a candidate stand&-i data element. These descriptors will have
been established through both intellectual and computer treatment
that will have been given to a massive reservoir of data collected
by Project IEX. The data include over 148,000 separate scientific
and technical term. with all their hierarchical structuring, cross-
references, scope notes, frequencies of use, and other information
that was supplied by the contributors. It will be extremely important
that this data bank be continually maintained as the basic tool for
any continuing effort.

New scientific and technical concepts and changes in old ones
are continually being generated. This causes changes in the techni-
cal vocabulary. Establishment of approximately 1200 new descriptors
or changes to old descriptors are required per year to keep pace.
Hence, there is a need for a continuing effort in maintaining
atandardized and thesaurus-like controls. Project LEX will terminate
with preparation of the manuscript copy, thus control of the changing
terminology will actually stop on 1 November 1966, the cut-off date
for additional terms. It is important that any continuation effort
be ready to assume responsibility on that date or very shortly there-
after. A substantial lapse could well necessitate another major
task whereas continuation with little or no loss of time would require
considerably reduced resources.

A closely related problem is the establishment of terms in the
Thesaurus as standard date elements. Time will not permit completion
of this work prior to termination of Project LMX as it is now con-
stituted. Ahliough a part of the work will have been accomplished
in the Thesauru effort, preparation of definitions and coordination
with pertinent DoD offices will still be necessary. This part of
the work alone (for 25,000 descriptors) is eotimated to require
10 man/years.
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IVM Discusaio. of Problem - Continued

Considtration should also be given to improvod methods of
"vocabulary control usaqe and presentation. Of immediate interest
is the possl'il)ty of developing graphic displayc of descriptor
networks showing relationships or associations. This area has wznh
promise W4 requires further study as well as experimental tests

with live or working situations. A continuing activity with all
date at hand would be in favorable position to pursue such studies.

Reference (a) further indicated a need for a continuing
vocabulary effort and provided some guidance as followsi

"Although the project will be considered as
terminated with completion of the first
edition manuscript and other products that
have been listed in Enclosure 1, the focal
point representatives should continue to be
recognized by each Service and Agency for
continuation on a limited basis for further
collection, refinement, and building of
vocabulary terms which will eventually lead
to future revisions."

From this and other discussion above, the need for a central
or clearinghouse type of act4 vity for collection, coordination,
control, continuity, and operational functions becomes apparent.

A decided advantage to a continuing effort would be the fact
that supplement lists or a complete thesaurus revision could be run
at any given time without the necessity of regrouping and treating
all terminology as Project LEX was forced to do.

V. Co~clusions

1. It is believed that if the focal points are to continue to
function that a central or clearinghouse point of operations be recog-
nized with high level OSD authorization.

2. To be fully effective, it is essential that the central
activity should maintain, and add to, the data bank accumulated by
Project LEX and retain such key personnel as may be needed and are
available. Loss of either would have retarding and costly effects on
the follow-on effort.

3. Responsibility for maintaining thesaurus control and for
establishing standard data elements should be kept operationally
together since a large amount of the work is ec on to both functions.

167.
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V. onc~lusions - Continued

4, The following functions are considered to be required of
a continuing activity:

a. Receive scientific and technical terms from any DoD
activity when new terms or changed terms are recommended as candidates
for establisbaent as authorized descriptors.

b. In coordination with pertinent DoD activities, establish

candidate terms as authorized thesaurus descriptors.

c. Notify sulmitting activity of actions taken on a timely
basis.

i i ;d. Notify Thesaurus holderi, or those on an established
Sdistribution listp of changes by issuing up-dated lists at appropriate
intervals.

e. Issue revised Thesaurus on h-year intervals as a minimum.

f. Establish descriptors as standard data elements. (This
function would be separated if the activity does not remain under ONR.)

g. Maintain continued computer controls of the terminology
to provide codes, programs, tapes, and special print-outs as may be
needed.

h. Conduct studies in vocabulary building, utilization and
graphic presentation, leading toward improved methods.

i*. Work closely with CO6ATI in conformance with government-
wide vocabulary standards and participate in development and use of
such standards where applicable.

J. As required, up-date, or revise, the DOD Manual for Building
a Technical Thesaurus and advise DoD activities in its implementation.

5. The present mechanism for the focal points should be continued.
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V. Conclusions - Continued

6. Resources required to carry on the continuous task are

estimated as followat (These estimates are based on the experience
of Project LEO).

Personnel No. Approx. Costs P.A.

Director 1
Administrative Assistant .
Secretary 1
Lexicographers 4
Clerk _1

Total *8 $iO,000

Administrative

Supplies, phone, travel, etc. 114,000

Publications
(Includes pro-rated cost
of 4-year revision) 11,000

ADPS Support

(Contract or In-house) 60,000

Total $195,000

*It is estimated that this staff could establish the descriptors

in the present Thesaurus as standard data elements over a period of
four years and at the same time maintain continuing control of new
terminology. Some reduction in staff should be possible after four

years. The amount should be subject to experience.

VI. Recommendation

On the basis of the conclusions reached above, it is recomended
that:

1. A continuing in-house project be recognized by DDR& a" the
authority activity for a thesaurus-like control of scientific and
technical terminology within the Department of Defense aMd that this
recognition be made prior to the termination of Project LIK,

169.
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VI. Re.csmendation- Conti.nued

2. Personnel billets und line item funding be provided the
authorized activity as a DDR&r program on a continuing basis in
such a way that separate allocations from the respective Departments'
and Agencies will not be necessary.

3. A DoD Directive, or Instruction, be issued establishing the
DoD Technical Thesaurus as an authoritative document and establishing
the continuing effort as the clearinghouse or control point for
scientific and technical terninology within the Department of Defense.
(This action should follow 1 and 2 above, bu• pot later than appearance
of the first edition.)

170.



AFPPMIXl 10

(Verso 1*nk



I
Appendix 10

DESCRIPTION
OF

LT( MAGNETIC TAPE IAYOUT

A B C DEFGH I J K L Mf ~~~~ .. ....'• -i 1 .... - .-- -- ---! . . t- .. . .. . .. . . -- I
109-CHARACTER RECORD -- 13 DATA FIELDS -- IN IJM 360 MODE

FIELD CONTENT

FIELD POSITIONS(S) CONTENT

A 1-7 Reserved

B 8 Term relationslbip code; see code key below

C 9 Reserved

D 15 Line sequence code for scope note; type of pseudo scope
note; see code key below.

E 16-19 Rqeserved

F 20-21 Reserved

G 22-23 Reserved

H 24 Reserved for term tag

I 25-60 36-character term entry, scope note line, or subject
category codes; this field is also referred to as the
sub-term field; see key below.

J 61-66 Reserved; used for carrying numeric surrogate of sub-term
in Field I (25-60) or for extending capacity of sub-term
field from 36 to 42 characters.

K 67-102 36-character term entry; this field also referred to as
main-term field.

L 103-108 Reserved; used for carrying numeric surrogate of main term
in Field K (67-102) or for extending capacity of main-term
field from 36 to 42 characters.

M 109 Reserved; used for record indic&tor when required for
computer configurations other than I14 360.

"Reserved": Unless otherwise specified, the content of reserved fields
varies x with the application. 173.
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Appendix 10

TERM REIATIONSHIP CODE KEY

Type of Record Identified by Code in Fields B and D

Field P Content 1 "Main term" record (MT)

Field B Content 2 True or pseudo-scope note (SN), depending on content
of Field D

Field B Content 2
and Field D Content Subject category record (a form of pseudo-ccope note);

C other types can be devised as needed, using other
alpha codes in Field D; subject categories are carried
in 4-digit sets, beginning in position 25, with a
space between sets; if more than 7 sets are needed,
begin with a new record.

Field B Content 2
and Field D Content First line of true scope note

1

Field B Content 2
and Field r Content Second line of true scope note, etc.

2

Field B Content 3 "USE" cross reference

Field B Content 4 "Used for" (UF) cross reference (reciprocal of USE)

Field B Content 5 "Broader term" (BT) cross reference

Field B Content 6 "Narrower term" (NT) cross reference

Field B Content 7 "Related term" (RT) cross reference

174.
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